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today, the Sirmont, is now being made 
available in eight masculine colors. The 
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And remember: All Sirmont frames 
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Dot line, for just-right hinge-tightness. 
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For the doctor who must 
do his own dispensing... 


Master Styling Room Ensemble 


OPHTHALMIC EQUIPMENT AND FURNITURE 


@ Today’s eye doctor must satisfy the growing demand of his patients for 
fashion, style and service. And at the same time, in the interest of more 
successful operation, he must increase his own efficiency. 


After several years of research and study under actual operating conditions, 
PROFESSIONAL SUITE presents this matched line of equipment and furniture — 
specifically designed and engineered for the modern styling and dispensing 
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and smaller offices. Individual pieces may also be purchased. 


For further information on color, wood selection and 
price, discuss PROFESSIONAL SUITE with your 
supplier or send for this illustrated catalog. 


Professional Suite, P.O. Box 65, Minneapolis, Minn. 


I'd like to take a look at your PROFESSIONAL SuITE catalog (no 
obligation, of course). Dept. No. J57 
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SOME VISUAL PROBLEMS OF FLIGHT* 


Ist Lt. Robert S. Arner, USAF, (MSC) 7 
Loring AFB, Maine 


In the late 1940's, the United States Air Force was embarked on a 
program of research concerning the visual problems of flight. Among 
the many problems considered was the effect of speeds in excess of 2,000 
m.p.h. on the visual capabilities of the pilot. At that time the extra- 
polation may have seemed unduly optimistic. Within the past few 
months, however, we have been informed that an experimental aircraft 
has flown at speeds in excess of 2,200 m.p.h. What was an imagina- 
tive assumption ten or fifteen years ago has now become fact. Aircraft 
and their operators are now traveling through space in the vicinity of 
Mach 2.0 to Mach 2.5 (2.0 to 2.5 times the speed of sound at the flight 
altitude). There can be no doubt that many new visual problems would 
require consideration under these conditions; it is less appreciated that 
flight at subsonic speeds still presents many problems as yet unsolved. 


Due to the fairly rigid entrance requirements for pilot training, 
it is common belief that an airman must have superb visual capabilities 
in order to enjoy a long flying career. To a large extent this is not true. 
Admittedly, he must have reasonably good visual acuity, and be free 
from any of the impedimenta to comfortable vision that are often 
encountered, but this is all that is required. For example, one of the 
most commonly attributed visual requirements for good flying, stereopsis, 
has been found to be considerably overrated. During World War II, 
the Germans found that stereopsis per se was of less importance than 
was previously believed. Their conclusion was based on a compilation 
of a number of empirical observations. Aircraft with markedly restricted 
downward visability were well landed; most pilots do not look directly 
down, their gaze being directed forward. This is not to say that a 
smooth landing does not require perception of depth. The point is that 
it is not the binocular parallax, the classical stereopsis, which is used, 


*Read before the annual meeting of the American Academy of Optometry, Houston, 
Texas, December 9, 1956. For publication in the May, 1957, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OPTOMETRY. 

+Optometry officer. B.Sc., M.Sc., Fellow, American Academy of Optometry. 
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but the appreciation of motion parallax. Reports by experienced pilots 
as well as several studies made on optimal approach-light configurations 
indicate that it is the appreciation of the motion of the light or other 
fixed points past the periphery of the field which gives the pilot his cues 
for the best flareout point. 

In a recent study by Emerson® to determine the feasibility of 
external periscopes to permit visability in enclosed pods, it was found 
that the distortion of angular velocity leads to extreme disorientation. 
To quote his summary: ‘Piloting by periscope has suggested that the 
angular velocity of ground objects is an important clue in distance esti- 
mation. If the role of the angular velocity clue in distance estimation 
is unrealized and uncompensated, minor variations in landing tech- 
niques may lead to serious landing errors.”’ 

Successful landings and flights by many one-eyed pilots have been 
reported, thus substantiating this point of view. In view of these and 
other findings, the United States Air Force has retained stereoscopic 
acuity tests in the flight physical examinations primarily as a ‘‘verifica- 
tion of visual acuity and the simultaneous use of the eyes.” 

The Germans did find that when depth descriminations had to 
be made on moving objects, subjects with poor visual acuity did badly, 
irrespective of the findings in static tests. Apparently there is a large 
dependence on the velocity; the faster the motion, the worse the per- 
formance. In some cases, the error was doubled at moderate speeds. 
They came to the conclusion, that at high speeds, the relative latent 
times of the eyes may be a limiting factor, a modified Pulfrich Pheno- 
menon."! 

During World War II, it was felt that good color vision was 
essential. Redesign of maps to permit interpretation under mono- 
chromatic red light, lessened emphasis on flare recognition and the high 
speeds of approaching aircraft have combined to lessen the need for 
accurate, instantaneous color recognition. The standards for waiver of 
defective color vision have been relaxed accordingly. 

One of the most obvious applications of visual physiology in flight 
is the use of red instrument lights to minimize loss of dark adaption. 
For central vision, at moderately high levels of illumination, the red 
cursors and dials were visable and yet caused minimal loss of sensitivity 
for the peripheral rods. Initially, red luminous paints were tried but 
rejected by crews who were disturbed by the phosphenes resulting from 
ultra-violet stimulation in the dark-adapted eye. It was found that 
while the protection of dark adaptation was not as complete, crews 
preferred orange light to the deep red used. The Germans considered the 
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possibility that the relative hyperopia for deep red light caused strain."' 

Careful design can minimize the interference to dark adaption 
from sources within the cabin, but in the event of combat, external 
light sources will ruin the carefully nurtured sensitivity of the eye. It 
was suggested that the interior of the cabins be painted black to reduce 
reflected glare from searchlights in addition to providing the crews with 
red goggles to be slipped on if caught in the glare of enemy lights. 
Another suggestion concerned the delay of the glow of tracer bullets to 
avoid flashing the crews. 

A phenomenon known as hypoxemic color adaptation, an apparent 
loss of color discrimination at high altitudes without proper pressuriza- 
tion or oxygen supply, was found to be an accentuation of existing 
defects rather than the creation of a new problem.'! 

The quantitative changes in the dark adaptation curve have been 
extensively studied and reported, but a clinical resumé of the visual effects 
of hypoxia as presented in the Air Forces Flight Surgeon's Manual is 
revealing:'® (1) Sea level to 10,000—the indifferent zone, char- 
acterized by normal day vision, with only a slight loss of night vision. 
(2) 10,000 to 16,000—the zone of adaptation, in which the visual 
functions are impaired but flight can be continued. At the upper end of 
the range, vascular and pupillary changes are noted; a 40% loss of 
night vision occurs, phorias and their compensation may cause some 
difficulty. (3) 16,000 to 25,000—zone of inadequate compensation, 
in which there is definite interference with flying ability. The reaction 
time is slow, motor response to visual stimuli is bad, hetorophorias 
become manifest tropias, accommodation and convergence are weakened 
and there is a general retinal circulatory collapse. Visual performance 
is impaired by diplopia, the loss of accommodation and general retinal 
and cerebral malfunction. Night vision is impaired, but normal color 
vision is unaffected. (4) Above 25,000—zone of decompensatien, or 
zone of lethal altitude, in which there is circulatory collapse, loss of both 
vision and consciousness and permanent damage to brain and retina. 

Normally the aircrews are protected by the use of cabin pressuriza- 
tion and/or oxygen under pressure. Due to structural limitations, the 
differential between the cabin and ambient pressure cannot exceed certain 
limits, and as aircraft ascend, the cabin altitude becomes higher, bringing 
the problems once limited to older unpressurized aircraft to our attention 
again. 

In the event of sudden loss of cabin pressure, called explosive 
decompression, all of the changes due to slow hypoxia may be present, 
but an entirely new, more severe syndrome may occur. With the sudden 
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drop in pressure, nitrogen bubbles form in the bloodstream and cause 
aerembolism, resulting in systemic “‘bends’’ such as experienced by deep 
sea divers, or workers under compressed air. The initial reactions may 
include a reduction in vision, migraine like symptoms, with hemianopic 
scintillating scotomas in conjunction with electroencephalographic 
changes. After 15 minutes to 2!'4 hours, compensation occurs. The 
EEG returns to normal, and the scotomas fade, but vasodilation head- 
aches, accompanied by nausea and shock may last from | to 12 hours.'® 

It has been found that preflight denitrogenization will minimize 
the effects of explosive decompression. This is actually done by breath- 
ing 100% oxygen on the ground and during the climb to altitude. 
This has the additional advantage of minimizing any hypoxic loss of 
night vision abilities, and is commonly practiced by interceptor pilots. 

Accelerative forces encountered in flying are unlike any found in 
other activities. Man has a surprising tolerance to linear accelerative 
forces, depending on the direction and duration of application. The 
unit of accelerative force is usually considered to be one ‘‘G’’ force, that 
is, the normal force resulting from gravitational action. The forces 
acting on the body are the forces normally present. If the accelerative 
force is doubled, the term two G's is applied. 

It has been found that positive G forces, head to foot, can be 
tolerated fairly well. Without additional protection, grey out, or a 
partial loss of vision occurs with about four G’s, black out or complete 
loss of vision at about five G's and loss of consciousness at about six G's. 
A number of solutions have been proposed, such as swiveling seats to 
tilt the pilot to a dorsal position, or placing the pilot in a prone posi- 
tion at all times. It has been found that tolerance in the prone position 
is about 12 G's, or twice as high as the erect position. In this connec- 
tion, the research on periscopes mentioned earlier was performed. The 
most practical solution and the one which has been generally employed, 
is to place the lower part of the body in a compressive “‘G suit’’ and 
thus prevent stagnation of the blood. An additional measure of pro- 
tection is provided by tension of the abdominal muscles during critical 
maneuvers. 

Whereas tolerance to positive G's permits fairly violent maneuvers 
to be accomplished, the tolerance to negative G's, or foot to head accelera- 
tive forces is quite low. At a maximum of from 2 to 3 G’s, there is 
marked congestion of the vessels of the head and retina. The pilot 
experiences a “red out,’’ which, contrary to popular opinion, is not 
caused by retinal hemorrhages, but the obscuration of the pupil by the 
lower lid.*° 
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Another effect of unfamiliar accelerative forces is vertigo. Vertigo, 
as used in this sense, is a confusion in spatial orientation during flight as 
the result of unusual acceleratory forces and the lack of context to aid 
in orientation of visual clues. Unfamiliar labyrinthine stimulation 
caused by flight maneuvers result in a feeling of flying in a bank or climb, 
while actually, the reverse maneuver may be occurring. If the pilots 
visual frame of reference is limited to the cockpit, the instinctive but 
erroneous corrective action may result in fatal loss of control. Hence, 
all pilots are indoctrinated in proper instrument procedures which must 
be followed to the exclusion of the labyrinthine impulse. At night, when 
the only external visual stimulus is the tail light of another aircraft, or a 
signal light on the ground, extreme disorientation may occur, as a form 
of the autokinetic effect. Stationary lights appear to rove in unpre- 
dictable patterns. Pilots are instructed to change fixation frequently in an 
attempt to avoid such confusion.® 

The ever present problem of vibration has been minimized in jet 
aircraft, but a loss of visual acuity has been demonstrated if the vibration 
of the head exceeds 5 microns.'! It has been demonstrated that flickering 
light of from 3-5 cps leads to extreme nausea and malaise. It has been 
suggested that this bears some relation to the alpha rhythm of the EEG. 
The Germans considered this as a possible basis for either a defensive or 
offensive weapon. Seachlights might flicker in this rhythm in an attempt 
to interfere with the aircrew."! 

The problems confronting man in flight considered thus far are 
in the nature of physiological reactions to the conditions presented in 
the new environment. There is a group of problems which concern 
engineering or design in efficiencies. In a recent study conducted on the 
windshield and cockpit problems in the F-84-F, the following factors 
were noted: (a) Fatigue from attempting to peer around waves in 
the canopy glass, (b) ‘Rainbow effect’’ on the windshield from cir- 
culating fluid within the windshield, (c) Difficulty in reading the 
tailpipe temperature guage and the radio and compass detents, (d) 
Wing and forward boost pressure lights should be changed to amber for 
easier differentiation, (e) Barber pole landing lights should be altered.* 

With regard to problem (a), an interesting study performed by 
Brown & Alsher,? suggested a method of evaluation of windshield dis- 
tortion by means of photographing a grid through the windshield. 
Local irregularities as well as gross distortions were considered. 

Referring once more to the popular notion of the airman with 
perfect vision, it is surprising to note the large percentage of pilots and 
observers who require refractive corrections. While the requirements for 


a 
q 
J 

: 

4 
4 
3 


SOME VISUAL PROBLEMS OF FLIGHT—-ARNER 


entrance into flight training tend to eliminate gross refractive errors, the 
moderate corrections ignored in youth become clinically significant in 
the middle to late thirties—a class containing almost all the experienced 
bomber crews. 

With regard to wearing corrective lenses and/or sun-glasses, it has 
been found that either the oxygen mask or the helmet distorts the posi- 
tion of the glasses, or causes uncomfortable binding pressure behind the 
ears. A number of solutions have been proposed, such as, attachment of 
the glasses to the bridge of the oxygen mask or helmet with an adjust- 
able holder which can be removed in case of emergency, or the use of an 
elastic band to hold the spectacles, in place of the conventional temple. 
Research is currently under way to provide a practical answer.‘ 

It has been found that during steep dives, or rapid changes in 
temperature and pressure, the goggles or glasses become fogged. Anti-fog 
coatings are of no apparent help. Electrically heated goggles have been 
utilized in the United States Air Force since 1942 with considerable 
success. 

Some basic research has been performed concerning the use of con- 
tact lenses. Enoch and McGraw® performed a comprehensive survey of 
the problem and one station has fitted contact lenses to two observers. 
The lenses were worn for a 10-hour mission with satisfactory results. 
Apparently new interest is being revived in this field. In a recently 
published letter,'* the Surgeon of Eighth Air Force announced that 
research has progressed to the point where pilots and observers interested 
in participating in this program, may be sent to appropriate centers for 
fitting of contact lenses. It is felt that the most success has been obtained 
with ventilated fluidless scleral lenses. 

For general purpose wear, the Air Force has adopted the neutral 
transmission characteristics of a lens based on Bausch & Lomb’s G-15 
sun-glasses. The older green lens has been discarded, based in part on 
the results of a study by Rose and Schmidt"® at the School of Aviation 
Medicine which showed that normal subjects tended to fail standard 
color vision tests wearing anything but a perfectly neutral transmission 
lens. 

The Germans considered equality of absorbtion characteristics be- 
tween the lens of the two eyes to be of prime importance. They sug- 
gested that a inequality of absorbtion might lead to distortions of the 
perception of spatial relationships, especially at the high velocities 
observed in landings or low level attacks." 

Radar observers have reported difficulty in viewing the screen while 
wearing spectacles or pressure helmets due to inability to get the eyes 
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close enough to the radar screen or bombsight. Improved helmets have 
been developed to permit satisfactory positioning of the head and are 
being made with light shields and filters incorporated. 

There is an increased tendency on the part of instrument designers 
to make use of the concept of display quickening. By means of pictorial 
representations of the aircraft position and movement, combined with 
pre-computation, the pilot gets immediate knowledge of the eventual 
effect of his control movements, thus reducing “‘over controlling.’’ The 
Sperry Zero Reader is an instrument of this type and has met with 
immediate approval.'* 

Perhaps the most interesting application of visual science to the 
problems of flight concerns the supersonic speeds mentioned earlier which 
have become commonplace in operational aircraft of today. Shock 
waves at supersonic speeds will cause some distortion and displacement of 
objects, but the most significant factors present at speeds in the vicinity 
of Mach 2.0 concern the perceptual and motor lags inherent in human 
reactions. 

The estimated lag occurring when the eyes are moved from reading 
a dial on the panel to return to clear distant vision, including recogni- 
tion time, is about 2.39 seconds. At 1800 m.p.h. an aircraft has moved 
some 6,335 feet.'” 

It has been calculated that due to the lag caused by latent percep- 
tion time, reaction time, eye movement and recognition time, etc., 
approximately 1.6 seconds have elapsed since presentation of a peripheral 
stimulus. If the aircraft are both traveling at 1800 m.p.h., some 4,000 
feet will have been covered from the time an object is noted peripherally 
to the time it is recognized foveally. If two pilots traveling at 1800 
m.p.h. emerged from the clouds on a collision course less than 4,000 
feet apart, they would crash before any corrective action could be taken. 
If they emerged less than 500 feet apart, they would crash before they 
saw each other. An Air Force Film, The Visual Problems of High 
Speed Aircraft, utilizing speed-up of motion picture film, presents the 
appearance and problems of flight at 2,000 m.p.h.'°* 

Thus far we have considered only the more basic and simple prob- 
lems yet to be fully investigated or solved before man’s visual adaptation 
to the problems of flight are complete. It will be seen that the problems 
are not unique, i.e., the responses of the pilot to the stresses of flight 
can be explained and predicted with the same degree of certainty that 
more conventional clinical and experimental problems enjoy. It is pre- 
cisely for this reason, that optometric skills and training can be brought 
to bear on the solution of these and other problems. 


*This film was shown at the Academy meeting. 
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In an article concerning the philosophy of human engineering, 
Bromiley! stressed the need for a good scientist who can recognize the 
problem, but furthermore, for a scientist with clinical or engineering 
training which will permit him to make specific recommendations to the 
design engineer. All to often, the careful scientist, taking all factors 
into consideration, will refuse to say “‘yes’’ or ‘‘no’’ with regard to a 
problem—the engineer, however, must have an answer to design the 


solution. 

The Air Force is aware of the unique and valuable training of the 
recent optometric graduate, and is providing opportunities for him to 
apply his skill. Programs are underway or contemplated which include 
assignment of optometric officers to research installations, advanced train- 
ing and monitoring of civilian contracts. It is assumed that as recogni- 
tion becomes more commonplace, participation of the optometrist in the 
research field as well as in clinical practice will ircrease. 
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THE TOTALITY OF VISION* 


A. M. Skeffington? 
Optometric Extension Program 
Duncan, Oklahoma 


There is a clinical and remedial phase of the problem of vision 
which has been relegated to a limited few as though it did not present 
a field for scientific investigation. There have been beautifully accom- 
plished projects on phenomenologically important items, of narrowly 
limited areas, segregated out of the totality of vision. 

To the person in the clinical field, certain assumptions appear 
widespread and are puzzling. In reading much of the literature, one 
could well assume that the human eye was a perfectly transparent 
medium. To the user of the slit lamp, one of the most fascinating aspects 
of the external mechanism of vision is the amount of debris in the 
various media. 

The crystalline lens is treated as though it were an optically perfect 
lens. Since the days of Gullstrand it has been known that the lens of 
the eye is anything but such a corrected curve lens. 

The discussion of supposedly carefully measured and perfectly 
controlled patches on the retina would suggest that such a patch, care- 
fully measured and delineated, was somehow conveyed intact to a repro- 
ducing device in the brain. 

Furthermore, there is an implicit assumption that when a measure- 
ment shows standard acuity to be present and if binocularity is demon- 
strable, any further investigation of the intactness of the visual 
mechanism can be discontinued. 

To the man in the clinical field one of the most frustrating sentences 
occurring in the research literature is the casual comment, “The ocular 
defects were corrected."" From that point on, the investigator appears 
to proceed as though he need consider nothing more about the total 
operation of vision beyond the parameter of his immediate investiga- 
tion which may now be considered “‘pure.”’ 

There being no attempt in this paper to speak in the manner nor 
with the voice of a scientist, I wish to be permitted to quote from some 


*Read before the Annual Invitational Research Conference on Visual Problems, the 
Ohio State University, Columbus, Ohio, June 13, 1956. For publication in the 
May, 1957, issue of the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF 
AMERICAN ACADEMY OF OPTOMETRY. 

Optometrist. L.H.D., Director of Education. Fellow, American Academy of 


Optometry. 
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who do so speak: Nafe,' in an address in St. Louis said, “The eye 
plays an important part in vision, but it is just one link in the chain of 
facts and events that make up the visual system, so let's take a look into 
the system. There are only three principle elements: (1) the object 
seen, i.e., what may be called the ‘conditions of stimulation’; (2) the 
neural process, including both the eye and its nervous connections; and 
(3) the conscious process of seeing. We try to break this down and find 
that others have been there before us. There already is a physics of 
optical phenomena, a neurology of ocular phenomena and a psychology 
of visual phenomena. Notice, that there even are different words for the 
three different aspects. What about the physics of seeing? The physicists 
talk about light waves. We were under the impression that we could 
see people. houses, printed words, etc.—what about these physical 
objects? According to the physicist, the only adequate stimulus to vision 
is light, not trees and trolley cars, nor people, nor houses. That's all 
psychology. Suppose we let the physicist go for a moment and try the 
physiologist, i.e., look into the eye and its nervous connections. The 
physiologist also is a bit surprised to hear about the world of light and 
music at this level. He points out that all there is to it are nerve impulses. 
Light waves aren't light, and sound waves aren't noisy and neither of 
them enter our bodies at all. They just set up nerve impulses over the 
optical and auditory systems. The nerve impulses also aren't light and 
they make no sound. The light and music are things that go on within 
the individual. When we go to psychology, we hear about ‘visual per- 
ception’ instead of ‘seeing.’ The sensory process, including stimulation, 
the eye and the nervous system, is one part of the process, but learning 
and memory have just as much to do with visual perception as the 
sensory process and even emotional and other motor responses are 
involved. It is the difference between ‘seeing’ and ‘looking,’ or between 
‘hearing’ and ‘listening.’ There is a good demonstration of the effect of 
learning in the after-image of an object projected upon the palm of the 
hand. It is impossible to separate in one’s own mind, the effect of visual 
angle and knowledge of the distance to the hand in the small image 
seen there. But the learned part of seeing is more than that. We must 
learn to accommodate, learn to converge the eyes into a team. We must 
learn that the retinal image is to get our attention. The work on chim- 
panzees reared in darkness is conclusive. Even the so-called ‘protective 
reflexes’ must be learned; they were not present in the apes when the 
bandages were removed. Every part of the visual process must be learned 
and after having learned it, we only can see what we know, except that 
little by little we can learn more and, hence, see more.” 
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Sperry,? Hull Anatomical Laboratory, University of Chicago, in 
an article in the AMERICAN SCIENTIST says, “‘the principal function of 
the nervous system is the coordinated innervation of the musculature. 
Its fundamental anatomical plan and working principles are understand- 
able only on these terms. Further support for this point of view may 
be found ‘in the study of brain architecture! One searches the cerebrum 
in vain for any structures that seem designed for the purpose of forming, 
storing or emanating copies or representations of the outside world. If 
any scheme or plan at all is evident in the complicated fibre associations 
and nuclear interconnections, it is a design patterned throughout for 
governing excitation of the final common motor pathways. Such 
information as is now available regarding physiological functions of the 
brain centers, correlates with the anatomical data to support the same 
thesis. To the neurologist, regarding the brain from an objective, 
analytical standpoint, it is readily apparent that the sole product of 
brain function is motor coordination. To repeat; the entire output of 
our thinking machine consists of nothing but patterns for motor co- 
ordination.” 

Talbot's* contribution appearing in BIOLOGICAL SYMPOSIUM VII 
and presented first at this meeting, is so packed as to be almost unquot- 
able, without repeating the whole. One paragraph extracted says, ‘‘More 
factors become important, such as adaptation of receptors, and the rela- 
tion of pattern dimensions to the distribution of overlap, the mean 
(physiological) nystagmus and to structural gradients in retina and 
cerebrum. Physical scattering, locally inside the retina, and diffusely 
inside the globe, alter the simple optical picture. Receptor theory fails, 
and the central neural system, of which the retinal synapses are merely 
a displaced part, receives more attention than in the supposedly simpler 
cases. The primary projection system (embracing from the receptors to 
perhaps the fourth cortical neuron), must be treated as a whole, each 
level contributing to elaborate the cortical image, on which the perceptual 
threshold operates. We have little ground as yet for distinguishing be- 
tween retinal and central neural processes in the human. The ‘image’ 
leaving the receptors is probably quite incomplete. Attention processes 
conceivably act by manipulating thresholds at some synaptic level. One 
can imagine a process in which the attention mechanisms seek out the 
peaks or gradients, literally trying the fit of various patterns, to determine 
which pattern can be ‘seen’ with the minimum effort. It is to be noted 
that the ‘higher cortical mechanisms’ have a particular ability to com- 
plete patterns.’’ Further citations from Talbot are in order at a later 
moment. 
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W. Goodby and M. Reinhold, publishing in “‘Brain,’’ September, 
1954, suggest that “parts of the body, voluntary movements, sensations, 
cognitive behavior and ideas are not ‘localized’ nor ‘represented’ in the 
brain. Nothing resides in a nerve cell save its chemical constituents, 
physically disposed. In nervous tissue there are no sights, nor sounds, 
nor movements. Above all, there are no models or images. Nervous 
tissue does no more than transport nerve impulses.—As life proceeds, 
the brain is trained. This training, which is, fundamentally, the acquisi- 
tion of use and understanding of symbols, results in superior powers. 
But the acquisition of such powers carries with it the possibility of 
disability.” 

These four were selected for they each carry a part of the whole 
large question of vision. How can we reconcile the ideas of a fixed and 
static visual system, as evidenced by the bland statement that “The 
refractive errors were corrected’’ with the work of Renshaw in the field 
of motor eventuality: of Sperry and Goodby and Reinhold, in their 
analysis of the functional cortex; the demonstration of Talbot that 
what is found in the retina cannot account for what is accomplished 
even at such a banal level as acuity: the cited work (by Talbot)* of 
McFadden’s work done in this laboratory, on training increase in acuity? 
There is a statement by Halstead® that vision is the dominant process 
of development in the human organisms. This has been demonstrated 
in the development of children by Gesell and those before him. It has 
been more recently substantiated by the work of Walter in his EEG in- 
vestigations. The unpublished work of McCulloch will not be cited here. 

The four factors of intelligence as determined by Halstead® were 
visual. At least six of the seven factors of intelligence by Thurstone 
were visual, and probably the seventh. It would seem that this whole 
problem of research into vision on the perceptual level was the legitimate 
field of experimental psychology, together with the related and con- 
tiguous fields rather than an implicit relegation to the ministrations of 
those with remedial clinical interest. 

Is there any interest to the research scientist in the clinical evidence 
that astigmats of the order of more than three diopters can and do 
regularly have standard acuity at both far and near without lenses 
whereas others with but 0.75 diopters of astigmatism may not have 
standard acuity without lenses? 

Myopes likewise vary widely. The myope who needs 1.75 diopter 
lenses to attain standard acuity at far may have an uncorrected acuity 
of 20/100 while another with only the requirement of a 1.00 diopter 
lens to attain standard acuity may have an unaided acuity of only 


20/150. 
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There is another phase of this matter which has been interesting to 
many of us in the clinical field. It is believed that nothing travels along 
a nerve save an ionic volley. Since the days of Gelb and Goldstein, it has 
been known that injury interfering with the unified operation of Brod- 
mann’s areas 17, 18 and 19 allows perfectly good acuity and binocu- 
larity. However, to quote Walls’? in a summary, ‘Such an individual 
can recognize his hat only if he handles it and it is placed on his head. 
Such an individual can recognize a chair only if he handles it, and sits 
on it. Such an individual can thread his way through the intersection 
at 42nd and Broadway against the red light without being struck 
down and yet without having the least idea what these things are that 
he is avoiding.’’ All these injured people can discriminate Koenig bars, 
broken rings of Landolt, and any other test form. Such an injured 
person can demonstrate good vernier acuity and an effective accommo- 
dative-convergence relationship without having the least idea what 
these things are. 

It becomes an imposing question to ask what sort of vision is to be 
investigated. The work of Riesen and Clark, reported by Riesen at a 
previous conference at the Ohio State University, has shown that the 
chimpanzee develops an acuity and a binocularity highly comparable 
to that of the members of the genus homo. The question arises whether 
there is any difference in the total processes of vision in man and the 
chimpanzee. In the investigation of discriminable differences, resolu- 
tion of Koenig bars, thresholds at margins and so on, the chimpanzee 
is equally as good a subject for investigation as man. In short, does 
the statement ‘The refractive errors were corrected,”” imply that the 
investigator was interested in restoring a magnitude of vision equal to 
that of the chimpanzee and willing to go on from there? 

Yet man uses his vision for quite different goals from those of 
the chimpanzee. Man seems to use his vision to give him ability to gain 
experience in ways impossible to the chimpanzee, by synthesizing and 
abstracting. 

Many years ago, Renshaw made two assertions, that “‘seeing is 
learned” and ‘‘seeing is motor.’’ Considerable lip service was given to 
these ideas, but on the whole, investigation continued to hinge largely 
around the afferent phases of the visual processes. This occurred as 
blandly and blithely as though the work on the backstroke as the final 
and vital consummatory process had never been presented, and as though 
Jacobson’s work on the effect of the ablation of the motor through 
progressive relaxation had never been published. 

There is no need to review the problems that arose in clinical 
practice which led to some investigations that have been made largely 
in this laboratory by groups of men from the clinical field. 
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The problem of asking what is an ocular defect early confronted 
us. The late Walter B. Lancaster, who reported at the first of these 
conferences, summed up the hurdle when he said, ‘Thus is provided a 
mechanism for prolonged activity without fatigue.’ In short, the human 
eye, as an eye, together with its immediate appendages is incapable of 
fatigue, yet the phrasing “had to overcome his hyperopia’ and ‘‘con- 
vergence insufficiency’ and ‘‘over convergence’ not alone remain in the 
clinical patter but are solemnly stated in scholarly research literature. 
Lancaster might as well not have written, and anatomy, physiology 
and neurology remained at the level of the days of Helmholtz, for ‘‘the 
refractive error was corrected’ made any start authentic, for the chim- 
panzee, probably: for man, there might be some further curiosity as to 
what effects other factors had on the experimental results. 

To most, the familiar names of hyperopia, myopia and astigmatism 
tend to conjure up the idea of a mechanical defect that man can measure 
and correct and so restore the eye to a mechanical perfection, as a detached 
optical system, a ‘‘free floating’’ optical system, unattached to anything. 

There is a clinical instrument called a retinoscope. It is, basically, 
a small mirror with a hole in it and a light that is projected into the 
subject's eye. An observer behind the peephole notes the movement of 
the beam of light within the eye. By this means, it is possible to judge 
whether the observer's eye is conjugate with the convex lens system of the 
eye of the subject. 

This is determined by the observed movement of the light beam 
within the eye of the subject. If the light is observed moving in the same 
direction as the mirror is being moved, then the convex lens system is 
too short. If the light moves in the direction opposite to the mirror 
movement, then the convex lens system is too long. 

When there is neither a ‘‘with’’ nor an ‘‘against’’ motion in the 
pupil of the observed eye, then the motion has been neutralized, and the 
observer and the observed are conjugate—so far as the convex lens 
systems of their eyes are concerned. If the convex lens system is too 
short, the subject is hyperopic. If the convex lens system is too long, 
the patient is myopic. If the convex lens system is just right, with no 
motion, the subject is emmetropic. The whole matter is simplicity itself. 
There is nothing mysterious about it. It would be a pleasure to have 
each of you learn the use of a retinoscope. It would not require much 
time, nor would you be invading any field. As perhaps it can be made 
clear, we in optometry would be delighted: You would then share some 
of our amazements and, perhaps, would find a field of investigation 
that would add substantially to our knowledge. 
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The interesting question arose of “how fixed is this situation’? 
Certainly if the eye, as the originating part of the visual process, is a 
fixed convex lens system, if the distance of the target and the other 
factors pertaining to the target were kept constant, there should be a 
fixedness, a reliability, a stability, to the measurements that would 
provide the predictability essential to any investigatory procedure. 

In the long hall to my left, there was set up an apparatus, con- 
sisting of a chin and head rest, a pair of pellicle mirrors, a standard 
A.M.A. Snellen target set at 25 feet, a lens well set in the pathway of 
the light and clear of the subject's visual pathway. At either side of the 
apparatus, each with a retinoscope were two observers. In this way, 
retinoscope findings could be made with no obstructions in the subject's 
line of sight. Hyperopic subjects were selected. 

The amount of the hyperopic or ‘“‘with’’ motion was measured. 
Then, by use of a prism bar, having increasing amounts of prism, con- 
vergence was altered. Prism base-out, enforcing increased convergence, 
was introduced in increasing powers. The amount of the ‘‘with’’ motion 
decreased, a ‘“‘neutral’’ appeared, and then an “‘against’’ motion began 
and increased in magnitude until, finally, the subject reported the target 
blurred. Throughout the whole range of alteration, from a ‘‘with’’ or 
presumably hyperopic motion, through a ‘‘neutral’’ or presumptively 
“emmetropic”’ situation, on into an ‘‘against’’ or myopic retinoscopi- 
cally recorded motion, there had been no loss in acuity. 

The prism base-out, which presumably stimulates convergence, was 
removed, and prism base-in was introduced. Prism base-in is used to 
enforce abduction, or divergence. The measurable amount of “with” 
or hyperopic motion increased until at some point the target blurred. 
In this way it was possible to measure the “‘range’’ in which the sub- 
ject could move from a higher hyperopic state, through an emmetropic 
state and into a myopic state without any reportable alteration in acuity, 
as measured on a standard Snellen type target. 

It could well be that some would raise the question whether the 
Snellen is a true measure of acuity. We in the clinical field would reply 
that in the standard research papers we read, the Snellen is the standard 
usually used to support the statement, “The ocular defects were cor- 
rected."” If that is not an adequate standard, are we to assume that the 
controls of the research experiments are unreliable? If so, we would 
like a standard that is widely applicable, and that could be used when 
the experimenter reports that ““The ocular defects were corrected.’’ Ren- 
shaw has in his files the photographs of the apparatus and the report of 
the experiment with the quantities of change. 
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This was the first of many variations of this type of experiment. 
One of the fascinating ones was the study of the happening within the 
eye when the subject observes a stereoscopic picture of the moon and 
then a guillotine shutter suddenly reveals a pseudoscopic view. While the 
stereoscopic view is present, the retinoscope reveals a ‘with’ or hyper- 
opic motion. When the pseudoscopic is instantaneously interposed, the 
retinoscope shows an “‘against’’ or myopic motion until the problem is 
resolved, when there is again a shift to the “‘with’’ motion. The matter 
of problem solving seems to be the factor determining whether the sub- 
ject is, for the moment, hyperopic or myopic. The question obtrudes 
itself as to whether the “‘corrected"’ subject is ‘‘corrected’’ for the static 
while viewing a Snellen chart on a wall or while in the midst of the 
problem solving of the experiment. 

Several years ago, Getman presented at this Invitational Confer- 
ence the report of retinoscopic findings on very young children and the 
alterations when the child was gaining meaning, or if as one attending 
scholar said to me at one of these Conferences, “‘I am afraid of things 
having meaning,’ when the child was paying attention. The retino- 
scopic findings would shift from the “with” of hyperopia to the 
“against’’ of myopia. The observed beam of light must always be 
observed precisely along the visual axis-technically. One can only ob- 
serve the ‘paraxial ray.’’ It cannot be said, therefore, that the child 
glanced aside or avoided the beam. Had he done so, the light inside the 
eye would not have remained visible. The control seemed to be the 
matter of attention, or, if you do not fear the idea of ‘‘meaning,”’ the 
factor of the search for meaning that brought about the changes in 
motion, or shall we say, in the classical language, the change from 
hyperopia to myopia. 

In the meantime, the further investigations in this laboratory, 
under the guidance and with the help of Renshaw, were continuing. 
It became obvious that what was being measured with the retinoscope 
(the recordable alteration of the light spread on the retina being but 
the first term in a very complex process) must be taken seriously. Wall's 
statement that vision was the result of a very simple eye and a very 
complex brain was stark fact. Further, it became an entertainable idea 
that the brain was bringing about changes in the convex lens system of 
the eye, rather than the classical view that what happened in the eye 
controlled the happening in the brain. Renshaw’s early insistence on 
the idea that the final consummatory facet of vision is the motor output 
and ‘backstroke, or, in the current mode, feedback, must be taken 


seriously. 
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In line with this, Fulton's statement that we are not organized in 
anatomical segments but in movement patterns seemed to move vision 
nearer to being a legitimate field for research than could possibly be the 
case if the whole problem of correcting the refractive error settled the 
problem as a field for investigation. The question began to arise as to 
what is the refractive error, how constant, and what is meant by cor- 
rection. 

When the matter of attention, or search for meaning, was found to 
be the decisive factor in the retinoscopic shifts in infants and growing 
children, the question arose as to whether the same sort of changes took 
place in adults. 

Clinically, it was being observed and used. Some other aspects 
interested the groups who assembled here in Renshaw’s laboratory each 
summer. 

Briefly, the question that arose was this: If the measurements in 
the eye, recorded as “‘with’’ or “‘against’’ motion (corresponding to 
the classical hyperopia and myopia) could be changed without alter- 
ing the existing magnitude of target discriminations, how widespread 
was the wave of change? 

In this laboratory, a multiple kymographical recording was made 
of the changes in blood pressure, respiration and GSR. This was inte- 
grated with changes in retinoscopic findings. The one factor changed 
was the kind of reading material presented. Using the same type, 
the same paper, the distance being maintained the same, the subject 
first read very simple material and then very difficult. When the material 
was simple, the retinoscopic findings showed a “‘with’’ motion and 
the recording needles of the kymograph made their tracings. Then 
the difficult material was introduced. The retinoscopically observable 
motion shifted into an “‘against’’ and the recordings of the kymo- 
graph changed; blood pressure significantly; respiration less signifi- 
cantly due to the grossness of the device used and the GSR needles 
went off the tape. 

This would seem to present indications of a very widespread 
change that parallels changes in the optical properties of the eye. There 
is always the possibility of a predisposing set on the part of the 
clinical observer. It seemed desirable to take the human element out 
of the investigation. For two years there has been in development the 
method of using a motion picture camera to record the retinoscope 
reflexes. 

Two years ago the attempt was made with a small camera and 
it was found feasible. Last year, with the cooperation of the photo- 
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graphic department of the University, recordings were made with a 
16 mm. motion picture camera and this was co-ordinated with a 
tape recording of the subject reading aloud. 

The technique of photographing requires further refinement, but 
there is sufficient evidence to substantiate the idea that when the level 
of difficulty in the material presented is controlled, there is a predictable 
and quantifiable change in the “inner optics’ of the eye. Further, 
there is raised the question as to whether, in this technique, there is not 
available to the research scientist a measuring device of a kind that has 
hitherto not been in his armamentarium to measure organismic per- 
formance of any sort. 

If a determinable and controllable change in the degree of the 
search for meaning brings widespread alterations in the recordings as 
mentioned (to avoid drawing premature conclusions regarding mental 
and intellectual activity), and brings concurrent quantifiable changes in 
the measurements easily made in the light response in the eye, here is 
an avenue of investigation wide open. This raises still further the 
question of what is meant when the statement is made, “The refractive 
errors were corrected,”’ at what time, when the problem was in process 
of being solved. and if so, what was the effect on results? 

There is further raised the question as to whether what is hap- 
pening within the individual having to do with the operation of his 
environment, social scholastic or what have you, may not be a matter 
of concern to the research scientist rather than his considering it part of 
any particular remedial field. 

In the light of what has been seen and recorded, the question 
arises of what follows the statement, ‘“The refractive errors were cor- 
rected."’ What ocular defect, and when? When the situation was a 
demanding one and a retinoscopic finding would have shown an 
“against’’ or ‘“‘myopic’’ condition, or when the control situation was 
simple and the subject operated as a ‘‘hyperope’’ and certainly had a 
demonstrable ‘with’ motion? We in the clinical field are faced with 
some serious questions. 

Is vision, in the research field, considered merely in the aspects 
of acuity, margins, contrasts, etc.? 

There have been papers given at former meetings of this con- 
ference wherein consideration was given the color problems of industry, 
the necessity of giving credence to the subjective color matchings of 
enamels and similar things by the customers of industry, and that 
seemed a legitimate branch of research. 

We recall the question raised by the Dartmouth Research (Prince- 
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ton Press). The mean average scores, scholastically, of those having 
several ocular defects were several points higher than those with no 
ocular defects, leading to a speculation on the part of the examiners 
as to whether a severe degree of ocular defect was an aid to success 
in college! 

This does not make sense to the man in the street. It does not 
seem to add up. Perhaps there has been a too long adherence to an 
implicit, but very real, assumption that the eye is a free-floating optical 
mechanism unattached to anything. 

This conference has been aimed from the start at getting those 
present to talk about the things in which they are currently interested. 
It has not been intended, if I understand the goal, as a place to describe 
already completed projects. Here, without any recording and no publi- 
cation, is the place to ask the questions one asks in his wakeful hours 
when he stares, unseeingly, into the darkness. 

If the changes in the physiological optics are accompanied by 
changes in the total organism (and that is so stated to avoid particular- 
ization) what consideration must be given the mental content of vision? 

We would like to ask the bio-chemist something about observable 
changes in the color and texture of the observable light reflex that do 
not seem wholly explicable on a straight convex lens, conoidal system, 
basis. 

We would like to ask, about the mechanism that operates when 
more demanding, more difficult, more elaborate search for meaning 
conditions are encountered and there are changes throughout the 
organism, recordable by the multiple kymograph and in the predictable 
changes in retinoscopic findings. We would like to know what the 
scientist begins to think about ocular defects. 

In the study made in Texas under the Department of Health 
including some 160,000 children* in a longitudinal study covering 
years, it was shown that some 20% of the children had some ocular 
defect on entering school; 2.5 grades later, 40%; and 2.5 grades later, 
80% had a defect. Yet the children of migratory laborers, whose 
total time in school never exceeded six weeks yearly, showed the same 
entering percentages, but the increase did not come with the years. So, 
the idea of a chronologically fated alteration in the convex lens system 
seems unlikely. 

Further, the ocular defect seemed to duplicate the distortion in 
posture. In other words, the ocular defect seemed an exteriorization 


*D. B. Harmon. The Co-Ordinated Classroom, 1949. 
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of the geometry of the task. This work was verified in another experi- 
ment at Purdue University. 

Incidently, and perhaps not wholly unrelated, is the report of 
Hayden, published in the ARCHIVES OF OPHTHALMOLOGY, April, 
1942, wherein he shows that out of all the plebes admitted at Annapolis, 
by the end of their second year, 52.7% have become myopes, and 
recommends that all accepted be required to have a minimum of 0.50 
diopter “hyperopic reserve’ to prevent myopia. These were adults, 
required to have 20/20 visual acuity on entrance. 

You will recall the evidence that a search for meaning of a certain 
demanding magnitude produces an “‘against’’ or myopic movement in 
the “inner optics’ of the convex lens system, the eye. The work of 
Hans Selye, with his demonstration of the G.A.S. syndrome, would 
seem to indicate that stress continued over long periods of time will 
produce a change in structure. The stress of the search for meaning 
brings alterations in the measurable physiological optics system, and 
demonstrably throughout the organism. Granted the continuation of 
such a stress, it would seem within the realm of probabilities that a 
structural change would follow. Selye, speaking at the International 
College of Surgeons, told them if they understood stress more clearly, 
there might be less need for their surgery. The criticism appears appli- 
cable to vision. 

Renshaw pointed out many years ago that seeing is learned and 
is highly susceptible to practice effects. Nafe pointed out that ‘“‘we only 
can see what we know, except that little by little we can learn more 
and hence, see more."’ It was an Arabian ophthalmologist, reputedly 
around 1500 B.C., who said, ‘““The eye cannot see what the mind 
does not know." The people in the field of child development have 
stressed the long process of learning to see. The work of Senden with 
the surgically restored, shows the long learning period. Even acuity is 
learned. This is the field in vision that holds forth the great promise: 
If vision is trainable—and if the mind—! 

Renshaw made the statement many years ago that the extrinsic 
musculature of the eye are the six muscles of the orbit, the muscles of 
the neck, the back, the legs and the feet. Lancaster pointed out that 
the sheer bulk of the extrinsic muscles of the orbit is so great that they 
provide a mechanism for prolonged activity without fatigue. The 
well worn platitudes of “ocular defect’’ and ‘‘muscle imbalance’’ begin 
to look a bit shopworn. Fulton's statement again comes to mind, that 
we are not organized in anatomical segments but in movement patterns. 
In recent times, the publication of the work of W. Gray Walter 
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with the EEG, the evidence of the spread of activity in the brain in 
the simplest search for meaning, the startling work of McCulloch at 
M.I.T., together with our own small evidence of changes through- 
out the organism and quantitatively in the eye, seem to point to a 
new and expanded concept of vision. 

Granting the seemingly respectable mass of evidence that seeing 
is motor, or, in the modern mode, output, then the question arises as 
to the effect of lenses. The research man says, “The refractive errors 
were corrected,’’ and then proceeds to obtain his judgments and depend 
on them. Should there be any inquiry as to the effect of the lenses? 
There would seem to be a question as to whether the lens has its greatest 
effect on input or output. Assuredly it changes input, but to the operat- 
ing organism, is the value in input or output? If the latter, some idea 
as to what the effect may be would seem pertinent. 

Might we venture a definition of vision? ‘Vision is the process 
of synthesizing and abstracting the experiences of the organism and 
mobilizing those experiences on the instigating trigger of a visual 
datum.” 

This would substantiate the statement of Halstead. It would fit 
in with the work of Walter. It is in line with the work of the people 
in Child Development from Magnus on down. It but underlines the 
work of Renshaw with the Recognition School in the Navy, and would 
seem to lend verity to the visual training work being done clinically, 
not “muscle exercise’ or “‘eye exercises," but the reorganization of 
movement patterns. Again to quote Renshaw,* “All we are able to 
do in teaching is to arrange the conditions as properly as we know for 
him, through his successive experiences, to teach himself.’’ Visual train- 
ing is the arranging of conditions for learning additional degrees of 
freedom in the visual process to absorb stress. 

It would appear to be a legitimate field for research to investigate 
whether it is a more effective organism when there is a seated, standing 
or distorted posture when engaged in the demanding tasks of the cul- 
ture. If that can be shown to effect the search for meaning, and that, 
in turn, follows the sequence through time of the G.A.S. syndrome of 
Selye. It would underline what Halstead has stated, “By studying 
vision we are not going from vision and intelligence. We are studying 
one and the same process”; and “When you investigate into vision, 
you are investigating into intelligence.’’ It seems to us in the clinical 
field that this is a demanding field for investigation. There has been 
shown a willingness to be interested in whether or not the public will 
accept matched color enamels in a refrigerator, and concoct empirical 
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ceramic samples to investigate it. Today, the public prints are filled 
with the stories of the great mass of children unable to read and to 
achieve in this unique demand of the culture. Yet we in the clinical 
field scan the pages of the condemnatory articles and those of the research 
field in vain for even a vague reference to the idea that maybe vision is a 
factor. Yet, in this laboratory and in the clinical field, these problems 
are, in a measure, being met. 

‘There are so many questions to ask! Perhaps it would be easier 
if we started with Talbot (as reported at this conference in 1942 and 
later printed in the Biological Symposium), “‘The function, inter- 
relation of slow changes in globe form with ciliary tonus become a 
question of dynamic neurology instead of static geometry. Such a 
change in viewpoint greatly enlarges the field of physiological optics, 
beyond the structural and chemical boundaries restricting present lines 
of thought.” 

Even Talbot asks some questions. He puts some to the neurologist. 
There are many to the physiologist. To the experimental psychologist 
there is a bewildering array. Is the development of ocular defects a 
field of research? For the physiologist: If this is a factor in scholastic 
effectiveness, if it limits the power to learn, does it belong in a field of 
remedial clinical interests? We in the clinical field would like to see it 
investigated research-wise. We are fascinated by the interplay between 
what we, in our limited referential framework, think of as being bio- 
chemical and bio-physical changes that are quantifiably related to the 
changes in the magnitude of intellectual (or search for meaning) 
demand and the related changes quantitatively measurable in the eye 
itself. Is there in this a new linkage between physiology, physics, bio- 
physics, experimental psychology and many other related research fields? 

So, on the insistence of Renshaw, we lay before you this ad 
interim report with questions that bedevil us. There are a dozen or 
more of these experimental projects that have been carried through in 
this laboratory by teams of optometrists who come here each summer 
to do investigation under the guidance of Renshaw. Only one or two 
have been mentioned, the last being, in our opinion, of greatest import- 
ance. But, may I leave just one idea with you? Probe your knowledge 
of the literature, and ask whether you would have a precedence for 
this one phenomenon—that when the subject is called upon to change 
from reading easy material to difficult—the observed physiological 
optics system changes significantly, and there is an accompanying 
change in blood pressure, respiration, GSR, and we have reason to 
believe, but as yet no sure proof, changes in surface temperature. 


bi 
ay 
: 
254 


THE TOTALITY OF VISION—SKEFFINGTON 


Then, before saying, ‘““Well, where does it apply,’’ consider the 
work of Selye, the studies of Walter and others with EEG and, recalling 
the dictum that function alters structure rather than structure altering 
function, and wonder how many research projects in vision were 
skewed at the very start by the assumption that when “the ocular defect 
was corrected’’ from then all was clear. Recall Nafe’s statement that 
“I was of the opinion that we were to see houses and people and printed 
words,”’ and not alone get acuity from printed words but get elaborated 
meaning out of combinations of them. And then, ponder the role of 
vision in all this. 

This is a mere ad interim report of some investigations which 
interest us. It seems altogether probable that a new dimension, or use, 
for the retinoscope is in the making. One which Helmholtz did not 
reckon with when he first invented this useful and important instru- 
ment. 

1909 CONTINENTAL BLDG. 
3615 OLIVE STREET 
ST. LOUIS 8, MISSOURI 
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PROCEDURE AND RESULTS IN CERTAIN VISUAL 
TRAINING CASES* 


John Zettel, 
Cincinnati, Ohio 


Many optometrists who agree that visual training is necessary 
are in disagreement as to what type of training is best. Some prefer 
office treatments where the patient can be supervised more closely and 
others recommend home training because of the increased frequency of 
practice sessions which can be obtained. There is certainly a great deal 
which may be said for both view points and this may indicate that, 
when feasible, both methods should be used. Sometimes, however, the 
distance the patient has to travel makes office training impractical, and 
this factor may force the use of home training procedures. 

To illustrate the possible role that may be played by orthoptics, 
a few of the common types of visual problems which were given visual 
training will be discussed as well as the procedures used and the results 
obtained. 

Ambylopes often are classified by men who do orthoptics, as one 
of the more difficult anomalies to improve. The prognosis depends, 
to a large extent, on the degree of amblyopia. The first case report falls 
in this category, although the patient was brought to our office orig- 
inally as a reading problem case. 

This patient was 17 and a senior in high school. There was a 
long history of past eye examinations and attendance at classes given 
by remedial reading teachers with poor results. 

A new examination was made and the subjective findings indicated 
only minor changes. The correction prescribed was as follows: 

O.D. +1.00 D. sph. > —0.50D. cyl. axis 180° V.A. 20/20. 
O.S. +2.50D. sph. ~ —1.50D. cyl. axis 15° V.A. 20/50. 

Phorias were normal but the base-out duction at distance was 
low with a break of 104 and recovery of 74. At the near point, both 
ductions were low; 124 to break and 8A to recovery base-in, and 
8A to break out OA to recovery base-out. 

The parents were told that if the vision of the left eye and the 
fusion tolerance could be improved with the help of visual training. 


*Read before the annual meeting of the American Academy of Optometry, Houston, 
Texas, December 11, 1956. For publication in the May, 1957, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OPTOMETRY. 

+Optometrist. Fellow, American Academy of Optometry. 
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his ability to read and his comprehension might improve. Even though 
they were not promised definite results, they seemed anxious to proceed. 
The only difficulty was that the patient could come in only once each 
week because of school. 

The Keystone visual skills were used with the new series of cards 
to record improvements in acuity. These cards incorporate two good 
tests for this purpose. Skills were taken every three treatments through- 
out the entire seven months training period. 

At the beginning, orthoptics were given as follows. First, the 
royal rotoscope was used for a period of twelve minutes. The tubes 
were set in the orthophoric position with a slow flash on the right eye 
and the reduced Snellen chart as the target. At intervals of three 
minutes the instrument was stopped and both base-in and base-out 
ductions were measured and recorded. Second, the Keystone stereo- 
scope was used with the AN or pointer series of cards. This series of 
cards requires that both of the eyes be used in order to see the compleie 
series of numbers arranged in a circle as part of the stereoptic pictures 
viewed. The patient was instructed to attempt to see and point to all 
of the numbers on each card and to go through this group of cards 
once during each treatment. Third, the stereo-orthopter was used in 
the same manner as the rotoscope and for the same length of time. The 
stereo-motivator was the fourth and final instrument. The rabbit with 
the carrot and the rings was the target. The patient was given about ten 
minutes of this exercise during which time he changed the adjustment 
of the instrument causing the rings to float forward and backward 
while watching the rabbit and carrot. The entire visual training pro- 
cedure described above took about 45 minutes. 

When the first set of visual skills was taken the visual acuity of 
the left eye measured 20/50. At the end of 6 treatments it measured 
20/40, and after 12 visual training sessions, 20/30. Both base-in and 
base-out ductions also showed steady improvement. Thus, since the 
fusion tolerance and acuity had been measurably improved, it seemed 
logical that an attempt be made to improve the patient's reading ability. 
The main thought behind this was that the poor binocular vision and 
amblyopia were at least partly responsible for the patient's poor reading 
history. 

The procedure of the treatment was changed by eliminating the 
stereo-orthopter and stereo-motivator and substituting the tachistoscope 
and metronoscope. The stereoscope was used in the same manner as 
before, but the time at the rotoscope was divided so that the patient 
had six minutes with the flash on the right eye with the constant use 
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of the left eye, and six minutes with the continuous use of both eyes. 

The tachistoscope was used binocularly at a distance of eight feet. 
At first three numbers were flashed on the screen at 1/10 of a second 
to familiarize the patient with the use of the instrument. When four 
digits were used at 1/25 of a second, he misread digits in two slides 
out of ten. Within two months, still at the rate of one treatment per 
week, he could see four digits at 1/25 second without error and five 
digits at 1/25 second with 30% error. After three months of this 
training he missed none of the five digit slides and misread digits in 
only two slides out of ten of the six digit slides. 

The small table model metronoscope was used at a distance of 
18 inches. At first, fourth grade reading material had to be used at a 
slow speed in order for the patient to read all of the words correctly, 
and at the same time, get 100 comprehension. After twelve treatments 
he gradually improved until he was able to read high school material 
at a moderate speed with the same high comprehension. 

As an indication that the effects of the treatments were real, from 
the end of the third month and until the end of the course of treatments 
there were constant reports from the school teachers of the patient's 
steady improvement in his studies. At this last checkup the visual acuity 
in each eye measured 20/15, phorias and ductions were normal, and 
stereopsis 100%. He could read seven digits at the tachistoscope at 
1/25 of a second 80% correctly, and could read his high school ma- 
terial at a normal rate of speed with almost 100% comprehension. 

The boy's spectacles were not changed during the visual training 
period. The only instructions he was given between treatments were 
to wear his spectacles constantly and to practice reading orally at home 
at least 20 minutes per day. 

The next case is that of an alternating exotrope of 164 prism 
diopters. At the beginning it was impossible to measure the angle of 
squint subjectively as the patient suppressed the non-fixating eye. The 
objective angle was measured at the synoptophore. 

The patient’s subjective refraction indicated that his refractive 
error was almost negligible. Neither he nor his family were aware of 
the strabismus and no cause of it could be traced. He was 22 and had 
had no previous examination. 

When it was demonstrated to him that he did not use his eyes at 
the same time, he was very much surprised and at the same time very 
anxious to do something about it. The stereo-projector used in the 
examining room at a distance of 20 feet offered a very convincing way 
to illustrate the monocular vision. The target used was the fish and the 
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bowl. When looking at this picture projected on the screen he could not 
see the fish in the bowl but could see only the bowl, indicating that he 
was using the right eye alone. 

The following correction which represented an overcorrection in 
minus of 1.00 diopter O.U. was fitted for the patient to wear con- 


stantly. 
O.D. —1.00 D. sph. = 2A Base-In. 
O.S. —1.25D. sph. > 2A Base-In. 

Visual training was given once each week and the visual skills were 
taken every three treatments. Four instruments were used during each 
orthoptics session and the procedure was similar to that described before. 
The rotoscope and stereo-orthopter were used in about the same man- 
ner with an alternating flash for six minutes and then constant equal 
illumination on each eye for six minutes. After three treatments it was 
possible for the patient to see binocularly and the flash was eliminated. 
This also made it possible to measure the base-out to break and recovery 
every three minutes and these were recorded for the twelve minute period 
at each instrument. When first taken they measured an average of 104A 
to break and OA to recovery. The stereoscope with the AN or pointer 
series of cards and the stereo-viewer with the stereoptic slides were also 
given to the patient to use along with his other exercises. This took 
a total of about 50 minutes. It might be mentioned also that in using 
the stereo-viewer the patient was instructed to rotate the dial controlling 
the disparity of the pictures very slowly in a clockwise direction and 
then back. This gave a combined base-out exercise and also made the 
images appear to move forward and back. He was able to experience 
this ‘‘float’’ of the picture from the very first. 

After six treatments the average base-out to break findings as 
measured with the rotoscope and stereo-orthopter were, 164 to break 
and 6A to recovery. A month later they were 24A to break and 104 
to recovery, and still another month later 30A to break and 15A to 
recovery. During this same period the stereopsis improved from about 
50% as measured by the visual skills to about 85%. 

The patient seemed to have the most difficulty at the stereoscope 
with an AN series of cards. For about six treatments he would con- 
stantly miss the numbers on one side of the card when trying to point 
to them and would state that part of them would fade away at times. 
It was noted that these cards would be those in which part of the num- 
bers were seen with one eye and the rest with the other. By the tenth 
treatment however, he was able to do this exercise with little trouble. 

At the last treatment his exophoria measured about 9A at distance 
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when taken through the same correction which was originally prescribed. 
He was told to wear these glasses constantly and to return at least once 
each month for another treatment and progress report. 

This patient can be termed a very good one from the standpoint 
of following instructions and tolerating the radical change to which he 
was subjected at the very first. The results were good and were certainly 
dependent on this factor. 

Another case of this type was reported previously by the writer in 
which equally good results were obtained. This patient was also an 
emmetrope and when treatments were begun at the age of nine, the 
objective angle of squint was 22A of exotropia. Three diopters of 
minus sphere was prescribed O.U. and this was sufficient to stimulate 
enough convergence to correct the imbalance. The correction which she 
wore constantly has been reduced in steps from the original —3.00 D. 
sphs. O.U. to —1.00 D. sphs. O.U. over the past three years, and she 
is still an emmetrope. She also had good fusion and stereopsis with the 
—1.00 D. sphs. O.U. 

This next patient is a girl, age 14, who suffered a fractured skull 
as the result of an automobile accident. Due to the injury, a vertical 
diplopia was constantly present when a patch was not worn over one 
eye. 

The subjective refraction was as follows: 

O.D. +0.25 D. sph. ~ —1.00D. cyl. axis 10°. 
O.S. +0.50D. sph. — —1.00D. cyl. axis 10°. 

Monocular rotations were normal. The heterotropia was con- 
comitant and measured 104 right hypertropia and 3A esotropia subjec- 
tively through the refractor at six meters. This was approximately the 
same when measured with the synoptophore. The minimum vertical 
prism correction which was necessary to enable the patient to fuse was 
74. She was given this to wear constantly with her subjective correction 
and it was divided equally between the two eyes. She wore this from 
the very beginning with little difficulty and was very happy that the 
patch which she had worn for almost four months had been eliminated. 

General orthoptics were prescribed with the visual skills being 
taken every three treatments as before. The rotoscope and the stereo- 
orthopter were both used for periods of twelve minutes each with the 
base-in and base-out ductions recorded every three minutes. The base-in 
ductions were always taken first and then the base-out. The stereoscope 
was used with the AN or pointer series for as long as it took the patient 
to go slowly through the entire series once. The stereo-motivator was 
also used with the rabbit and carrot together with the rings. The patient 
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was taught to operate the instrument herself, first by paying particular 
attention that the carrot had a top and a bottom and then changing the 
adjustment so that the rings floated backward and then forward from 
the rabbit. 

The visual skills, when first taken through the new glasses indicated 
that the visual acuity was 20/30 O.U., the phoria 1A esophoria, at dis- 
tance and near, 1A right hyperphoria, stereopsis about 60%, and hand 
and eye co-ordination very poor. The average base-in ductions as meas- 
ured with the rotoscope and stereo-orthopter at the first treatments 
were 6A to break and OA to recovery. The base-out ductions were 
104 to break and 4A to recovery. Also at the beginning it was difficult 
for the patient to see the numbers in their proper places using the AN 
card series with the stereoscope. With the stereo-motivator, however, 
it was no problem to see the carrot and top in their proper position 
or to interpret the float of the ring which circles the rabbit and carrot. 

At the end of the four months training at one period each week, 
the visual acuity improved to 20/20 with glasses and the ductions were 
124 to break and 4A to recovery base-in, and 20A to break and 10A to 
recovery base-out. Her hand and eye co-ordination was now good and 
the stereopsis about 90%.A new pair of spectacles were prescribed 
at this time with the same distance correction but with five diopters 
of vertical prism instead of the original seven. This change lowered 
the average duction measurement to 10A to break and OA to recovery 
base-in, and 144 to break and 8A to recovery base-out. With this 
correction the patient did not have diplopia at any time while wearing 
the spectacles, but double vision was still present continuously when 
they were not worn. 

Visual training was continued at the same rate and at the end of 
another twelve treatments again indicated an improvement in the 
ductions of almost 20% and stereopsis to about 95%. The prism in 
the patient's glasses was again reduced this time to three diopters of 
vertical correction. This caused the loss of the 20% improvement 
made previously, but was regained in the eight treatments that fol- 
lowed. The frequency of the treatments was now reduced to one every 
two weeks for the next eight weeks before dismissing the patient. When 
released her visual acuity measured 20/15 O.U., the base-in duction 
124 to break and 4A to recovery, base-out duction 22A to break and 
104 to recovery and stereopsis 100%. Even though she could, at this 
time, maintain binocular vision without the correction, the amount 
of prism was not changed, because of the symptoms produced by 
removing it. 
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The improvement in the girl's eyes was also equaled by her change 
in personality. The restoring of this patient’s binocular vision brought 
about a big change in her attitude and expression which was noticed 
not only by her parents, but also her friends and teachers. 

The final case report is that of a girl, age eight, who was a con- 
comitant esotrope of 224 and used her right eye as her fixating or 
guiding eye. The patient had had no previous treatment or spectacles. 
Since no other cause of the disorder could be found and the mother 
wore spectacles with a high plus correction, it seemed likely that the 
strabismus was hereditary. The rotations taken binocularly and 
monocularly seemed normal, the pupil reflexes were good, and no 
vertical imbalance was indicated with the cover test of synoptophore. 

The static retinoscope revealed the following optical prescription: 

O.D. + 4.00 D. sph. 
O.S. + 5.00 D. sph. 

The correction prescribed for the patient for constant wear was 
as follows: 

O.D. + 3.50 D. sph. 
O.S. + 4.50 D. sph. 

The effect of this correction, which was prescribed for constant 
use, was almost immediate as far as the lateral imbalance was con- 
cerned. The phoria measurement taken with the glasses worn was about 
24 esophoria. The visual acuity, however, was a different story. It 
measured 20/60 O.D. and 20/70 O.S. at the far point with the new 
Keystone visual skills test. This test also indicated no vertical imbalance, 
no gross suppression, poor hand and eye co-ordination, stereopsis about 
50%, 44 esophoria at near, and visual acuity 20/40 O.U. at near. 

A polaroid television trainer was given to the patient to use for 
about one hour each day at home. This was to be placed over the tele- 
vision set so that the right half of the screen could be seen with the 
right eye and the left half with the left eye, when the polaroid spec- 
tacles were worn. 

Visual training was also given once each week in much the same 
way as described before except that base-in training was emphasized 
when using the rotoscope. This was done by recording the base-in 
to break and recovery every three minutes for fifteen minutes. The exer- 
cise given between the measurements was at medium speed and rotation 
with the instrument set at the maximum base-in which would still 
allow the patient to fuse during the entire rotation. This was set at the 
beginning of each subsequent three minute period, each time attempting 
to increase the setting of the instrument so as to elicit the maximum 
effort of the eyes to fuse. 
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The stereoscope was used next with the AN or pointer series of 
cards as described before. 

The synoptophore was also used with gross stereoptic targets. 
When the targets were seen correctly by the patient, she would see a 
cone stereoscopically with a large black dot above and below the image. 
If seen with only one eye, just one dot would be seen above or below 
and the picture would appear flat. After fusion took place, the patient 
was taught to move the arms of the instrument in a base-in direction 
until she saw double and then return to the point where she saw single 
again. This was done constantly for a period of ten minutes with the 
breaks and recoveries being recorded periodically. 

The last instrument to be used during the orthoptic training period 
was the stereo-viewer. The slide which was selected was a clown hold- 
ing a chart and beside him there are two other charts of the same size. 
This slide is so designed that the clown and one of the charts which 
he holds can be seen through both polariod lenses, i.e., with either eye 
or both simultaneously, while one of the other two charts is visible 
to the right eye only and the third chart, to the left eye only. The 
patient was taught to manipulate the instrument herself by rotating 
the dial which controls the target disparity. This dial was turned 
alternately one-quarter turn counterclockwise from the zero position 
and then back to the zero position. This produced a base-in stimulus 
effect followed by a return to orthophoric viewing conditions. She was 
kept on this instrument for ten minutes each training session. While 
in the process of changing the setting of the instrument, the patient 
was also instructed to read each of the charts in the picture from top to 
bottom. There are six lines of letters on each of these charts all of 
different size, the largest at the top and smallest at the bottom. Con- 
sequently this exercise seemed not only effective training for the fusional 
problem in this case but also the amblyopia. 

Three weeks after the home and office training were begun the 
visual skills were taken again. Visual acuity showed an improvement 
from the original 20/60 and 20/70 O.D. and OS. respectively to 
20/40 O.U. Four weeks later it was 20/30 O.U., one month later 
20/20 O.U., and still another month later when the patient was dis- 
missed, 20/15 O.U. During this time the phoria measurements varied 
between 1A and 3A esophoria and the average base-in ductions taken 
at the rotoscope and synoptophore improved from 8A to break and 
OA to recovery to 16A to break and 4A to recovery. 

Stereopsis also showed marked improvement. When first checked 
with the visual skills, she missed 50% of the items used to measure 
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macular stereopsis. On the three weeks checkup she missed 30% and 
four weeks later 20%, then 15% a month later, and on the final test 
she missed only 5“. 

Improvement in visual performance in this case was followed by 
the usual noticeable improvement in school work and in the personality 
of the patient. She was dismissed and asked to return for a checkup 
in three months. During this time she was told to continue to use the 
polaroid television trainer every day for at least thirty minutes each time. 
612 ENQUIRER BLDG. 

CINCINNATI, OHIO 


BOOK REVIEW 


NATIONAL SAFETY COUNCIL CATALOGUE OF OCCUPA- 
TIONAL SAFETY SERVICES. Published by the National Safety 
Council, 425 N. Michigan Ave., Chicago 11, Illinois. 66 pages. Illus- 
trated. Board covers. 1957. 


Throughout its 43 years existence an important function of the 
National Safety Council has been the compilation and dissemination of 
occupational safety devices and materials. This service guide incorporates 
the most modern teaching and interest building methods and contains 
the most up-to-date technical information. The Council has utilized 
the talents of safety specialists, vision specialists, safety engineers and the 
many others who are concerned with the growing problems of industrial 
and occupational safety. 

The monograph is divided into three sections, the first dealing with 
technical and administration materials which provide fundamentals 
technical reference tools. The second section deals with supervisor train- 
ing which is designed to equip foremen to handle their safety responsi- 
bilities effectively. The last section covers employee training. It deals 
with well planned, continuous use of employee education publications 
and promotional materials and their integration into the safety program. 

This monograph contains material which should interest optome- 
trists who take an active part in industrial and occupational vision 
programs. 


PHILLIP R. HAYNES 


12 E. LOCUST STREET 
NEWARK, OHIO 
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COSMETIC APPEARANCE OF OPHTHALMIC LENSES* 


Margaret S. Dowaliby+ 
Los Angeles College of Optometry 
Los Angeles, California 


The cosmetic appearance of ophthalmic lenses plays an important 
role in the patient’s psychological adjustment to the wearing of spec- 
tacles. Although the cosmetic emphasis recently appears to be placed 
primarily on the necessity of smartly styled frames, the fact still remains 
that spectacles are first and foremost a prosthetic device prescribed to 
give better vision, comfort or both. 

Actually when discussing eyewear from a cosmetic viewpoint 
attention must be given to both the lenses and the frames. The two 
are inseparable in the final end result of the appearance of a pair of 
spectacles. 

It is the purpose of this paper to re-emphasize the advantages of 
those optical aids which are available and to discuss how ophthalmic 
lenses can be made as cosmetically attractive as possible. 

When prescribing a lens regardless of prescription (even plano) 
the optometrist should be cognizant of certain optical problems. All 
lenses will have some surface reflections which detract from the wearer's 
appearance. Eliminating or decreasing these reflections results in a better 
appearing pair of spectacles, for to a certain degree the wearer's eyes 
are less noticeable because of them. 

Since the eyes play an important role in facial expressions there 
should be as little obstruction as possible. This problem is particularly 
pressing when a high power lens is worn. Because of magnifying or 
minifying effects, the prescription itself gives an unnatural look to the 
eyes and this coupled with the reflections results in spectacles that are a 
cosmetic problem. This can be helped in one of two ways. The lenses 
can be coated thereby diminishing the amount of light reflected from 
the lens surface. This makes the lenses less conspicuous for they appear 
clearer and allow the wearer's eyes to be more visible. Often the patient 
remarks that when wearing coated lenses he has been asked if there were 
lenses in the frames. Another solution would be the use of modern 
plastic ophthalmic lenses. All plastic lenses referred to in this paper 


*Read before the annual meeting of the American Academy of Optometry, Houston, 
Texas,, December 11, 1956. For publication in the May, 1957, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OPTOMETRY. 

+Optometrist. Member of faculty. Fellow, American Academy of Optometry. 
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are those of American manufacture as the author has found their 
quality to be excellent. The optical clarity of plastic lenses is higher than 
that of glass with light transmissions from 5 to 8 per cent better. There- 
fore the eyes are seen more clearly. 

Concave lenses particularly present a cosmetic problem. The myope 
frequently has to rely on spectacles, if not all of the time, most of the 
time. For this reason high myopes appear to be extremely sensitive 
about the appearance of their lenses. This is easy to understand when 
it is realized that the stronger the concave prescription, the thicker will 
be the edges and the greater the number of rings. 

Several solutions may be employed to lessen the problem. Apply- 
ing one or a combination of these suggested solutions will result in as 
attractive a cosmetically appearing lens as is obtaintable today. 

Too steep a bevel on any lens, especially that of a concave pre- 
scription, will give the appearance of a strong looking pair of lenses. 
The angle of a bevel should be approximately 120 degrees, with thicker 
lenses just slightly blunter. The front surface of the lens should not 
protrude beyond the front of the frame. If a cylinder is combined with 
the concave sphere, the non-ocular side of the bevel should be even so 
that variations in edge thickness are apparent only from the back of 
the spectacles. 

The larger the size of the lens, the thicker will be the edges and 
the more minified will appear the area of the face that is viewed through 
the periphery of the lens. Therefore it is sometimes better in a high con- 
cave prescription to use a smaller eye size than would be chosen for 
ordinary powers. 

It should be noted that concave lenses appear to best advantage 
when mounted in plastic frames for the rims help to conceal the heavy 
edges of the lenses. 

The myopic rings can be considerably reduced by several methods. 
The first is application of a lens coating, which has already been dis- 
cussed. Second, plastic lenses have fewer internal reflections which 
result in fewer myopic rings and therefore may be employed. Third, 
is the prescribing of a flatter base curve. In a high concave prescription 
a plano outside curve also reduces the number of myopic rings to a 
minimum when crown lenses are used. 

However, the best appearing lens in a high minus is a thin-lite. 
Thin-lite lenses are made from flint glass of high index which results 
in a reduction of the thickness and curves. However, since flint is heavier 
than crown, the weight itself is increased, but it has been noted that the 
majority of high myopes will tolerate some discomfort if they can 
have a better looking pair ef-spectacles. 
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In the very high concave lenses it is sometimes recommended that 
myodisc lenses be prescribed. These lenses are made by grinding a 
smaller concave section into a flat disc. This results in a usable round 
area ranging from 20 to 30 mm. depending on the prescription of the 
lenses. They do cut down on the weight and supposedly are an attrac- 
tive high concave lens. It is the author's opinions, however, that from 
a patient's viewpoint these lenses are very unsatisfactory. When worn 
they give the face an unnatural look that is almost grotesque. It is an 
effect that the patient should be spared if at all possible. 

Coated thin-lite lenses are the best appearing high concave lenses 
that can be prescribed. Except in cases of elderly people where the skin 
is loose, or when patients have extremely sensitive skins, thin-lite lenses 
should be prescribed for appearance’s sake. 

Strong convex lenses are cosmetically unattractive and heavy in 
weight. To supposedly overcome these deficiencies some glass lenses 
are constructed in a lenticular form. These lenses have a restricted visual 
area with the periphery made in a different form. Whenever two dif- 
ferent powers are used in one lens, the patient's face is given an un- 
natural, odd look: such lenses should be used only in cases of absolute 
necessity. 

Modern plastic lenses are in many ways superior to glass and this 
is one instance where they can be used to benefit the patient in ways 
other than cosmetic. Plastic lenses are 40 to 50 per cent lighter than 
those of glass. If they are used in a high convex prescription, they over- 
come the weight problem without introducing the bizarre lenticular 
effect. As for cosmetic appearance, a high convex lens is unsightly 
regardless of the form used and the plastic lenses are the lesser of 
two evils. 

A cosmetic problem reveals itself when prescribing prescription 
absorption lenses. In grinding any strong prescription absorption glass 
lens there will be color differences throughout the lens. In concave 
power the center will be lighter than the edges, in the convex this is 
reversed. The degree of coior difference depends on the prescription— 
the higher the power, the greater the difference. 

In the low powers this does not present a problem for there is little 
appreciable color difference. But this is not true in the higher powers 
and to give patient satisfaction there are several solutions. 

The most satisfactory is the use of plastic lenses. Because the 
color is impregnated into the lens it is always uniform regardless of the 
precription. In concave absorption lenses, in standard outdoor tints, 
there are no myopic rings and the author believes these are the best 
looking tinted lenses that can be prescribed for a myope. 
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Uniform density lenses also achieve uniform color by the fusing 
of a tinted plano lens to a prescription clear lens. However, this increases 
the weight so that some patients find such lenses uncomfortable. The 
thickness is also greater and in concave prescriptions the myopic rings 
are still present. 

When prescribing lenses for children, particularly those who wear 
their spectacles all the time, a safety factor should be introduced. Prac- 
tically speaking, there are only two types of reasonably safe lenses for 
a child to wear—case hardened lenses and plastic ophthalmic lenses. 
Tempered or heat-treated lenses are not always safe, especially for con- 
cave lenses where the center thickness is not too great. 

Case hardened lenses must be 3 mm. thick at their thinnest point 
and pass the so-called “‘drop test."’ Although relatively safe to wear 
they are unsightly because of their thickness. 

Plastic lenses on the other hand supply not only maximum safety 
but also the best cosmetic appearance. Although these lenses are more 
easily scratched than glass this does not present a problem for children 
usually outgrow their spectacles or need a new prescription at about 
the time the lenses would have had to be replaced. 

Multifocal lenses deserve consideration from a cosmetic viewpoint. 
They are usually needed at a time in life when the patient is experi- 
encing the need of services that are usually associated with ‘‘old age.”’ 
The female patient particularly is often afraid that bifocals mark the 
beginning of the end, as far as attractiveness is concerned. 

The least visible of all the satisfactory bifocals are the fused barium 
type, round segment or the one-piece plastic lenses. While their optical 
efficiency may not be the most desirable, the patient's concern over the 
obviousness of the line in the straight-top segment should be considered. 
This particularly holds true for the patient getting bifocals for the 
first time. 

A visual problem that necessitates the use of an unusual bifocal 
lens can present an even greater cosmetic problem. The lenses used 
for the compensation of anisometropia by inclusion of vertical prismatic 
effect fall into this group. This may be accomplished by several methods. 
The cosmetic merits of each will be discussed. 

The slab-off prism has been found to be the most popular. How- 
ever, the appearance of the slab-off line is influenced by the type of 
segment used. Although the slab-off prism can be introduced into a 
round or curved top bifocal lens, it looks best when it is the continua- 
tion of the segment line of the straight-top bifocal. In this case there 
are a minimum number of lines that will detract from the appearance 


of the lens. 
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Dissimilar segments may be employed also to compensate for 
vertical imbalance and while this does balance the prismatic effect, it 
introduces definite cosmetic disadvantages. Patients are often dissatisfied 
because the lenses prompt remarks such as, “What is the matter with 
your eye that you have to wear those funny-looking spectacles?” 

Cosmetically vertical imbalance is best cared for by the prescribing 
of a slab-off prism in a straight-top bifocal. 

Sometimes the need for horizontal prism. in the segment only, 
arises. A certain amount can now be introduced without actually grind- 
ing prism into the segment. With the use of the straight-top 28 mm. 
segments, some prismatic effect can be achieved by decentration. 

Prism in the segment can also be introduced but this too presents 
a cosmetic problem. The lens is extremely unsightly making the pa- 
tient reluctant to wear the spectacles. 

If the prescription is such that enough prism cannot be intro- 
duced, a pair of single vision lenses with the correct amount of prism 
could be prescribed for use when doing prolonged near work. This is 
recommended, for it has been noted that patients are extremely reluctant 
to wear prism segs. The reason is obvious for the segments are extremely 
conspicuous. In fact, when a one-piece bifocal is used, they actually 
protrude out from the lens. 

Utilization of modern optical aids will result in eyewear that will 


detract as little as possible from the wearer's appearance. By their use 
the optometrist will have performed an invaluable service for his patient. 
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ADDITIONAL ASPECTS OF BLURRING AND 
COLOR DISCRIMINATION* 


Arthur Shlaifer? 
Pennsylvania State College of Optometry 
Philadelphia, Pennsylvania 


This paper represents an extension of investigations previously 
reported by the author' on the effect of blurring on color recognition. 
In previous experiments, the author demonstrated that, under the spe- 
cific test conditions, the ability to discriminate color may be eliminated 
by an appropriate fog of plus spheres. As may be expected, the level of 
fog at which color is differentiated is higher than the level of fog at 
which form is differentiated. “Binocular reinforcement”’ is evident in all 
tests, since it requires distinctly greater amounts of plus sphere to elimi- 
nate color discrimination in binocular vision than it does in monocular 
vision. 

The experiments reported upon in the present paper were directed 
along two additional avenues of investigation. In the first, the effect of 
blurring on the extra-macular recognition of color was examined. In the 
second, the role of “binocular reinforcement,’’ previously reported upon, 
was investigated further with respect to the effect of various amounts 
of induced anisometropia. 

As listed by Traquair,* previous studies have yielded variable re- 
sults for the visual field for colors. This is to be expected, since numer- 
ous variables, such as the intensity of the light, the saturation of color, 
and the size of the test object will modify the results. In general, the 
field for colors is found to be more limited than the form field as deter- 
mined with a white test object. It is also true that the visual acuity 
drops precipitously as the image falls further away from the fovea. 
Thus, at only five degrees from the fovea, visual acuity may drop to 
one-third of its central value.* Therefore, it may be expected that a 
lesser degree of blur induced by plus spheres will be required to eliminate 
color discrimination when the test object is held at some distance from 
the fovea than when it is centrally fixated. 

With central fixation, we may expect higher levels of plus fog to be 


*Read before the annual meeting of the American Academy of Optometry, Houston, 
Texas. December 10, 1956. For publication in the May, 1957, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OPTOMETRY. 

The author wishes to express his appreciation to Joseph Kupres and Robert Scholes, 
members of the Class of 1957, P.S.C.O., for their assistance. 

+Optometrist. Ph.D., Member of faculty. Fellow, American Academy of Optometry. 
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required to eliminate color discrimination binocularly than monocularly. 
Granted that this is true, it becomes of interest to attempt to determine 
whether binocular reinforcement will be maintained when various levels 
of anisometropia are artificially induced. 

MATERIALS AND METHODS 

The subjects in the tests were junior students at the Pennsylvania 
State College of Optometry. In all, twenty-eight individuals were tested. 
They were screened for amblyopia, and, by use of the Dvorine plates, 
were tested for color vision defects. The basic distance correction was 
determined for each subject. 

For obtaining the data in Table |, on the effect of blurring on color 
discrimination at extra-macular areas, the test objects used were red, 
green, and blue circles of 5 mm. diameter, cut from paper of Heidelberg 
colors.* The targets were illuminated by a 75 watt bulb at a distance 
of 330 milllimeters and were mounted on strips of white paper, about 
two inches wide and eight inches long. At the test distance of 330 
millimeters, the test object subtended an angle of 52’. The Brombach 
perimeter was used to present the targets. The subject was seated with 
the left eye occluded since all experiments were performed on the right 
eye. A trial frame was used to hold the lenses but in no case was the 
eyewire allowed to interfere with the results. 

The procedure followed was first to determine for the right eye 
the nasal and temporal color fields for red, green, and blue, with the 
patient's distance correction in place. Following this procedure, as a 
control series, the target was placed in a position for central fixation with 
a fog of plus sphere before the eye so that the color of the target could 
not be differentiated. The fog was then gradually reduced and the 
subject was asked to name the color as soon as he could, although he 
might not be sure of it and, indeed, on occasion might misname it. 
Then, the fog was reduced further until color recognition was indicated 
by the subject as being definite. The experimental series consisted of the 
use of the same technique except that the targets were held successively 
at points either 10 degrees nasal or 10 degrees temporal to the fixation 
point for the right eye. At no time was the target placed so as to be 
received on the blind spot or to occupy an area outside of the normal 
color field for the individual. In order to distribute variables more 
evenly, the control series, the experimental series, and the order of colors 
tested within the series were selected at random for each subject. The set 
of tests for a subject generally required about 45 minutes, allowing 


*In the Heidelberg colors, maximum reflectance is 42% for blue at 460-470 millimi- 
crons, 50% for green at 530-550 millimicrons, and 76% for red at 700 millimicrons. 
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for a rest period between tests to minimize fatigue. These results are 
summarized in Table 1. 


TABLE | 


EFFECT OF BLURRING ON EXTRA-MACULAR 
DISCRIMINATION OF COLOR 


Test distance 330 mm. 


Targets circles of 5 mm. diameter 
N 28! 
Red Green Blue 
Definite® Definite Definite 

Ceontrol* First’ 8.D.° First M 8.D. First M 8.D. 

13.67 11.34 3.32 12.04 10.23 2.21 12.34 10.11 2.14 
Temporal’ 10.25 8.06 2.19 8.71 6.73 1.87 8.86 7.27 1.55 
Nasal* 11.18 8.28 2.56 8.93 7.60 2.37 10.28 8.42 1.90 

Temporal Nasal Temporal Nasal Temporal Nasal 
L® 24 19 17 17 23 21 
S. D.5 5.7 5.1 5.6 4.7 6.3 4.5 
1. Number of individuals tested 
2. Mean level of plus fog in diopters at which there was first guess for color 
3. Level of plus fog at which color discrimination was definite 
4. Mean reading in diopters 
5. Standard deviation 
6. Central fixation with O.D. 
7. Target 10 degrees temporal to fixation point of O.D. 
8. Target 10 degrees nasal to fixation point of O.D. 
9. Mean limit in degrees of normal color field of O.D. 


For obtaining data in Table 2 on the role of binocular reinforce- 
ment on the effect of blurring on color discrimination, the test objects 
used were red, green and blue squares with 10 mm. sides, also cut from 
paper composed of Heidelberg colors. The targets were illuminated by 
a 100 watt bulb at a distance of 50 cm. They were centrally mounted 
on 8” by 11” sheets of white paper. The targets were held at a dis- 
tance of 2 meters from the subject, at which point the angle subtended 
was 17’. 

In the procedure, the patient was asked to fixate the target area 
while a heavy fog of plus sphere was placed over the distance correction 
before the eye or eyes being tested. The general area of the target was 
pointed out to the subject. The fog was then gradually reduced until 
the subject first thought he could recognize the color. It was then 
reduced still further until the color recognition was definite. 

The tests were performed for the following five conditions: 
(1) Monocular vision (O.D.); (2) Binocular vision with equal fog 
over the distance correction for each eye; and (3), (4), (5) Binocular 
vision with unequal fog, the left eye being supplied respectively with 
1.00 D., 2.00 D., and 3.00 D. more plus spherical fog than the right, 
over and above the basic distance correction for each eye. As in the series 
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TABLE 2 
BLURRING AND COLOR DISCRIMINATION—BINOCULAR 
REINFORCEMENT?! 
Test distance 
Targets 
N 


2 meters 

10 mm. squares 

232 

Red Green Blue 
Definite’ 


~O~0-~000 


.00) 
10 


2.00) 
1 


First® 
4.42 
6.50 
5.97 
5.84 


5.49 


w 
~ 


2.30 
3.67 
3.12 
2.78 


8.D.° 
1.18 
1.58 
1.18 
1.34 


1.37 


Definite Definite 
M 8.D. 8.D. 


74 
1.24 
1.26 
1.41 


-94 


First 
4.34 
6.53 
5.70 
5.25 


5.67 


M 
2.76 
3.76 
3.55 
3.05 


3.54 


1.12 
1.60 
1.45 


1.00 
1.32 


Central fixation maintained throughout 

Number of individuals tested 

Mean Level of plus fog in diopters at which there was first guess for color 
Level of plus fog at which color discrimination was definite 

Mean reading in diopters 

Standard deviation 

Monocular results with O.D. 

Binocular findings —-O.D. and O.S. equally blurred with plus fog 
Binocular findings with O.S. blurred an additional 1.00 D. 
Binocular findings with O.S. blurred an additional 2.00 D. 
Binocular findings with O.S. blurred an additional 3.00 D. 


in Table 1, the targets and test conditions were alternated so as to dis- 
tribute the variables more evenly, and rest was permitted during the 
experiments to minimize fatigue. 


RESULTS 

It is evident that the results must be evaluated on a qualified 
basis. The nature of the tests is highly subjective and there is the ele- 
ment of guessing, in spite of precautionary instructions. The factors of 
luminosity, chromatic aberration, etc., are obviously involved but are 
not given special consideration. 

The data in this series pertain to blurring and extra-macular color 
discrimination. Standard deviations were not computed for the first 
guess as to color, since these findings were very gross and subject to 
considerable variation. 

The lower half of the table indicates the normal color fields for the 
twenty-eight individuals tested. It is noted that the field for blue is not 
greater than that for red, as is generally reported, although that for green 
is found to be the smallest. This is consistent with previous data. Gen- 
erally, the temporal field was found to be slightly greater than the nasal 
field, at least for red and blue. Most previously reported data support 


First 4 
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5.37 3.23 
5.09 3.12 
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4.42 2.91 
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this. However, these data are also so variable that it is futile to attempt 
any generalization. It may be noted that standard deviations are 
quite high. 

The data for all colors, red, green and blue, indicate that a dis- 
tinctly lower level of fog is needed to eliminate color discrimination at 
retinal points 10 degrees nasal or temporal to the fixation point than at 
the macular area. This is true both for first guess as to color and for 
definite color recognition. Considering the fact that visual acuity at 
10 degrees from the fovea is very markedly reduced, such results are to be 
expected. Actually, perhaps one might expect that even lower levels 
of fog would suffice to eliminate color recognition at these extra-macular 
areas. (Since these tests were performed at one-third of a meter and 
since both the individual ability to relax accommodation and the pos- 
sible accommodation to the gross stimulus of a white or colored central 
fixation circle are variable, the actual level of fog is not necessarily the 
reported level. However, relative comparisons may still be made.) Red 
requires a generally greater fog for the elimination of color recognition 
than does blue or green, but this may simply be a reflection of other 
factors acting as variables. 

It is interesting to note that, as small as these differences may be, 
there is a consistently greater level of fog necessary to eliminate color 
recognition at the area 10 degrees nasal to the fixation point than that 
needed at the temporal area. Most data for normal color fields reveal 
the temporal field to be wider than the nasal field. 

The data in this series provide a further extension of previously 
reported data by the author. It was found that, binocularly, a con- 
siderably greater amount of fog is necessary to eliminate color recognition 
than is required monocularly for the same result. One group of experi- 
ments, from this previous report, was repeated with the following 
modifications: Anisometropia, over and above the distance correction 
was induced to varying degrees by fogging the left eye one, two or three 
diopters more than the right. The object was to determine to what 
extent binocular reinforcement was weakened by the anisometropia. 
Since the test data were obtained at a 2 meter distance, accommodation 
may be considered to have been negligible. 

The general data on monocular and binocular conditions very 
closely parallel those of the previous experiments. Since both sets of 
experiments were performed under the same conditions, they display a 
consistency of results. We may note that binocular ability to recognize 
color under a fog of plus sphere is greater than the monocular for all 
colors tested. With induced anisometropia, binocular reinforcement is 
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weakened. However, the data are not thoroughly consistent. Thus, for 
green and blue, there is a greater binocular reinforcement with 3.00 D. 
of induced anisometropia than with 2.00 D. This is, of course, contrary 
to expectations and to the general pattern. None of the data for the 
induced anisometropia reveals a total loss of binocular reinforcement. 
since the levels of fog tolerated are higher in the binocular than in the 
monocular findings, although in some instances, this is true only to a 
small degree and it is probably not statistically significant. The results 
for individual colors are variable and no color is indicated as being 
most easily recognized. 

The experiments reported above represent a portion of a more 
extended series for investigating additional aspects of the relationship 
between blurring and color discrimination. The results of extra-macular 
tests indicate that another series with the target at only 5 degrees from 
the fixation point instead of the reported 10 degrees would be advisable. 
In view of the relatively narrow normal visual fields recorded for the 
colored targets used, the extension of such tests temporally or nasally 
beyond 10 degrees would appear to have its limitations. 

SUMMARY 

Data are presented to indicate the effect of blurring induced with 
plus spheres on the ability to differentiate color under certain qualified 
test conditions. Color recognition with central fixation is first ob- 
tained with about a 25% greater degree of fog than is obtained at 
retinal areas 10 degrees nasal and temporal to the fixation point. 
Binocular reinforcement with central fixation appears to be weakened 
for color recognition under a fog of plus spheres when varying amounts 
of anisometropia are induced. 
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DIVERSIONARY ATTACK UPON OPTOMETRY 

In the past when dispensing opticians have found themselves in 
trouble about something in which they had a part (the kick-backs to 
ophthalmologists for instance) many of them have seemed to try to 
divert the public and ophthalmology by continually and emotionally 
repeating that they are being attacked by optometry. These dispensing 
opticians cling to the outmoded idea that they can forward their economic 
fortunes only by fomenting hostile attitudes and instigating destructive 
actions. 

During the past two or three years, the Guild of Prescription 
Opticians of America has engaged in promotional activities designed to 
create distrust and discord between optometry and ophthalmology. This 
latest compaign was started when optometry protested the uncooperative 
attitude of dispensing opticians to the National Interprofessional Com- 
mittee on Eye Care. At first, these new attacks upon harmony in the 
eye-care field were carried in GUILDCRAPFT, the official publication of the 
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Guild, which is mailed without cost each month to members of the Guild 
and to 6500 physicians who engage in refractive work. 

As these attacks increased in severity, it was probably decided in 
deference to the advertisers in GUILDCRAFT who had nothing to gain by 
fighting and who were paying a large part of the bills, to remove this 
material from the magazine and to issue future attacks in special bulletin 
form to be mailed to the same captive audience. This was done, and now 
eight of these special bulletins have been widely distributed to opticians 
and ophthalmologists. 

Generally, optometrists know nothing of this new bulletin activity 
as there are naturally very few optometrists on the mailing list used 
by the Guild for this purpose. But to get more specific, the Guild's 
efforts to make political capital of several events may be interesting as 
their efforts have not been reported in the optometric press. 

Bulletin Number | reviewed five of the anti-optometric resolutions 
adopted by the Section on Ophthalmology of the American Medical 
Association in June, 1955, accompanied by the usual Guild inflamma- 
tory comment.' Number 2 critically reviewed resolution No. 5 as 
adopted by the American Optometric Association at Milwaukee, in June, 
1955. Twenty other A.O.A. resolutions are also presented along with a 
supplement dealing with post-graduate courses on eye pathology as pre- 
sented by the American Academy of Optometry at Chicago, December, 
1955.2 Number 3 reviewed the approved Oklahoma legislation relating 
to dispensing opticianry and the subsequent litigation which resulted in 
the United States Supreme Court decision in favor of optometry. This 
was not a popular decision with the Guild. It also reviewed the pro- 
posed legislation in Oklahoma in which educational standards for 
ophthalmological practice were to be set up by the State Board of Medical 
Examiners in Oklahoma and under which ophthalmologists were to be 
specifically licensed. This legislation was killed by ophthalmology with 
the help of medicine.* 

Number 4 reviewed optometry’s attitude towards the use of ‘‘lay”’ 
or medical technicians and compares this with what the Guild claims is 
the attitude of medicine.* Number 5 reviewed certain proposed legisla- 
tion in Louisiana and makes a feeble attempt to claim that this legisla- 
tion would open the door to limited medical practice on the part of 
optometrists in Louisiana.” Number 6 went over the same ground covered 
in No. 4 with a supplement dealing with post-graduate courses on eye 
pathology as presented by the American Academy of Optometry at 
Houston, December, 1956.® 
Number 7 commented on, and reproduces in its entirety, a spunky 
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memo from the office of the Legal Counsel of the American Optometric 
Association addressed to the officers of state optometric associations in 
which the A.O.A. attorney calls for vigilance against legislative attack 
and the expanded use of inadequately trained medical technicians in 
ophthalmologists’ offices.’ Number 8 reviewed the text of proposed 
optometric legislation in Arkansas dealing with optometry. The Guild 
objected to this legislation as it feared the bill might have some effect 
upon technicians although they were in no way mentioned in the bill. 
Since the attack by the Guild, the legislature has approved the bill.* 

The Guild's rationalization in these bulletins is an interesting piece 
of labored distortion. It is evident from a review of these activities that 
the present leadership of the Guild not only distrusts optometry, but 
also greatly fears optometry. These bulletins and the earlier articles in 
GUILDCRAFT were inspired by a lack of confidence in the future of oph- 
thalmic dispensing and the tone of these has been to develop a similar 
feeling of insecurity among a considerable group of ophthalmologists. 
This is demonstrated by the following quotation from an optometrist in 
South Dakota® in which he discusses the passage of a bill supported 
by optometry in that state. 

At first the opposition of ophthalmology was a blind type in which they re- 
peated word-for-word the Guild propaganda. They were opposed to our bill without 
even reading it, and when they did read it, were taking the interpretation entirely of the 


Guild opticians. This was quite amazing to me that intelligent men would fall com- 
pletely for such a line of reasoning without thinking it through themselves. 


We regret that the Guild is again conducting such an improper 
attack upon optometry. Their apparent fear that optometrists may 
invade the field of ophthalmology through the treatment of minor eye 
pathology is unfounded as none of the optometric schools and colleges 
now teach, or plan to teach, these subjects. If optometry considered 
such a move, the first step in this direction would be the establishment 
of courses covering this work in our undergraduate professional schools. 
Our school catalogues list no such courses. 

We suspect that part of the disquieting unrest shown by the Guild 
is due to the action taken by the American Medical Association permit- 
ting ophthalmologists to do their own ophthalmic dispensing.'® A large 
number of them are now dispensing frames and lenses and this naturally 
results in a financial loss to dispensing opticians. Optometry, however, 
should not be blamed for this development as it had nothing to do with 
this new trend—and cared less. 

Optometry is interested in its good relationships with ophthal- 
mology, as patients are best served by both groups when such relation- 
ships are normal and proper. During the past several years dispensing 
opticianry has not been working in the best interests of the American 
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public, as they have been doing everything possible to stir up trouble 
in the eye care field. As news of this mud-slinging becomes known to the 
public everyone in the field of ophthalmic optics will suffer, as the public 
still looks with suspicion on those who prescribe spectacles because of 
the kick-backs, the steerer and capper activities and the high markup on 
materials. The Guild should appraise its present campaign and promptly 
change this to a type of promotion that will pay dividends through a 
larger number of eye examinations and refractions made each year. 
All this is to say, perhaps, that all vices are not the Guild's and all 
virtues are not the part of optometry or ophthalmology. Our job, 
regardless of what others are saying and doing, is to create the proper 
climate in which the public is best served in all matters concerning eye 
care and vision. 
CAREL C. KOCH 
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SCHOOL VISION SCREENING PROGRAMS 

The Spring 1957 issue of the SIGHT SAVING REVIEW, pages 35-36, 
presents a report of a vision workshop held in Columbus, Ohio, January 
14-18 under the joint sponsorship of the National Society for the Pre- 
vention of Blindness, New York City, and the Ohio State Department 
of Health. 

The objective was to provide an exchange of information and 
ideas concerning school vision screening programs and to review the 
latest developments in this field. More than 50 individuals took part in 
the program representing the health department, the prevention of blind- 
ness agency and the eye care professions. These participants found the 
following general areas of agreement. 

1. The ideal goal is that every child should have a thorough 
professional eye examination before entering school. 

2. The basic minimum annual visual screening procedure recom- 
mended is Snellen test for distance visual acuity, combined with teacher 
observation. 

3. The conference revealed that there were wide differences of 
opinion among ophthalmologists and among optometrists as to what 
tests should be included in a school screening procedure. It was con- 
cluded that the final decision must rest with local professional people and 
that programs will work better if there is adequate consultation with 
representatives of the eye-care professions concerned. 

4. Vision screening should not go beyond the resources for care 
and the possibilities of follow-up. If more than Snellen testing and 
teacher observation is planned, the Massachusetts Vision Test seems to 
offer the most reliable testing procedure. A school system might start 
with the plus-lens test added to the test for distance acuity, and then go 
into the complete testing gradually. The Massachusetts Vision Test 
might be used every two or three years with Snellen distance testing and 
teacher observation done in other years. 

5. When a program is initiated where there is not agreement 
among the eye-care professions, it is better to lean toward coarser criteria 
for screening. This procedure will produce fewer over-referrals and fewer 
disagreements, thus help to build up confidence in the program. Later, 
criteria for referral can be raised. 

6. All children who have reading difficulties should have thorough 
professional eye examinations. No vision screening procedure, regardless 
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of how complicated or expensive, is a substitute for such examinations. 

7. Community understanding of vision programs is most desir- 
able. Parents need to know the potentialities and the limitations of the 
program, that in all screening there are some over-referrals and some 
under-referrals. 

8. It was felt by many in the workshop that the use of volunteers 
in a vision program is helpful in community education. However, some 
felt that volunteers have no part in school vision screening programs. 
It was agreed that there is need for frequent repetition of educational 
programs with parent groups, and it was felt that a parent-teacher 
program on vision about once a year would be desirable. Such a program 
could be presented by means of a brief progress report on the schools’ 
vision screening work. 

9. Regardless of the method of screening or who does it, the vision 
screening programs should be a tool which teachers can use in relation to 
their program of health education. 

10. In following up students referred, the least the school should 
find out is whether the child did go to a qualified optometrist or ophthal- 
mologist. Parents need to know what constitutes ethical practice in 
accordance with the codes of ethics of the American Medical Association 
and the American Optometric Association. 

11. Effort should be made to see that at least 90 per cent of the 
children referred for eye care receive professional attention. 

12. It was felt that all children should be screened regardless of 
whether or not they already are wearing glasses. However, in following 
up children already wearing glasses, the parents or the child's eye doctor 
should be reached in order to find out whether it is felt desirable to have 
a recheck. 

13. Adequate preparation for and thorough understanding of the 
screening tests are needed by persons who conduct them. 

14. Vision screening programs should attempt to locate children 
with possible amblyopia as early as possible; therefore programs in 
kindergarten and during the pre-school period need emphasizing. 

The findings in this summary are most significant. They represent 
the mature judgment of professionals who have had years of experience 
in school vision programs, and who are anxious to develop these to their 
maximum efficiency. The optometric delegation was headed by Dr. 
Lois Bing, Shaker Heights, Ohio. Optometrists working with local 
health planners should review this summary with their hometown com- 
mittees, as the summary represents the best thinking on the subject in 


the field. 
CAREL C. KOCH 
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CURRENT COMMENTS 
Terry Judith Parkins 


Editorial Assistant 
Optometrists will confer a favor by sending news items of general interest for this 
department; such as relate to new instruments, clinical techniques, education, visual 
health and optometric legislation and organization. 


THE BIG OPTICAL FAIR AT CHICAGO 


Covered by salesmen and company executives the 101 exhibitors 
for the 1957 Optical Fair will start its four-day stand at the Palmer 
House, Chicago, June 7-10. Before the order books are closed at the end 
of this event the exhibitors expect 6,000 optometrists, laboratory people, 
ophthalmologists and opticians to inspect their products which will in- 
clude spectacle frames, ophthalmic lenses of all kinds, instruments. 
machinery and supplies used in the eye care field. 

Despite the educational features, and there are 15 of them including 
five invited lectures from Academy Fellows—Dr. Meredith W. Morgan, 
Jr.. School of Optometry, University of California; Dr. Henry W. 
Hofstetter, Division of Optometry, Indiana University; Dr. Alfred A. 
Rosenbloom and Dr. Paul F. Shulman of the Illinois College of Optome- 
try, and Dr. Sylvester K. Guth, General Electric Compan y—Cleveland— 
as well as style shows and entertainment, the main show will be the 
exhibits themselves. More than a million dollars worth of special items 
will be on display. 

By the time the show closes it is hoped that sales to buyers of all 
kinds, including laboratory executives, will exceed the five million mark. 


Among the exhibitors the following are typical. 

The Continental exhibit will give a glimpse of products to come. A varied and 
interesting exhibit in lush dress has been readied by Continental Optical Company for 
the pleasure of visitors to booths 76, 77 and 78 at the Optical Fair in the Palmer 
House, Chicago, from June 7-10. New eyewear creations will be unveiled, along with a 
basic frame improvement and several new lens products. Sharing host duties will be 
president Hood and vice president Purdy, assisted by sales manager Hiecke, advertising 
manager ‘‘Katy’’ Cleaver and staff members Floyd Wimmer, Harold Dunn, Don Meller 
and R. S. Winchester 

Shuron will show and demonstrate for the first time a sensational new lens 
generator—the No. 390-A automatic laboratory model—which may revolutionize Rx 
work. In addition, a large sphere generator of the type used in the Shuron factory for 
the production of Widesite corrected curve lenses will be demonstrated solely to show 
visitors how super accurate surfaces are generated today in a modern lens factory. 
Also in operation will be the speedy, new 173-A bevel edger, a 182-A lens cutter, a 
54-C drill, an 81-A blocking device, and the precision surfacers—the 88-A for toric 
surfaces, and the 152-A for spheres. New frames—combination, Luron, Shelltex— 
wil! be shown. Corrected curve lenses and multifocals will be featured, and, several 
new cases will be on display for the first time. Included among those representing 
Shuron will be Don Southgate, president; Roy Marks, executive vice president: Ray 
Andersen, vice president of product sales: and Bob Allen. vice president of manufac- 
turing. 
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The Bausch & Lomb exhibit will be in the same location as in 1954——just to the 
left of the entrance and spanning a space of about sixty feet. A feature will be a model 
refracting room. Shown here will be the Deluxe refracting unit (including the new 
electrically operated ophthalmic chair): the popular B & L style bar: the new slit 
lamp, and other B & L ophthalmic instruments. 

Certain to make a hit is the unique background for the B & L product exhibit. 
Geared to the theme. ‘Every patient needs appropriate eyewear for specialized visual 
needs’ it shows a model railroad thirty feet in length which traverses a series of five 
dioramas. In a striking diversity of scenic effects these dioramas spotlight specific 
applications of the multiple pair idea. These include prescription lenses for the outdoors; 
toughened lenses for industry and for the home craftsman; frames for every fashion 
need; and, lenses for specialized focal requirements. With the railroad theme “‘Main- 
line to Better Vision’ as a background, Bausch & Lomb presents a comprehensive show- 
ing of its ophthalmic lenses, frames, sun glasses. and other products. 

The expanded B & L frame line will be much in evidence at the Fair. Several new 
frames will make their debut. Heading this list is ‘‘Bal-Rio,”’ a combination feminine 
frame—Arista Gold Filled with turquoise top rims in a range of gay colors. Lenses are 
the feminine, youthful pear shaped type that are becoming increasingly popular. The 
Bal-Rio chassis uses not only its own rims, endpieces, temples, and trims, but may also 
use Bal-Hi parts. This interchangeability makes possible hundreds of variations to 
suit all tastes. A youthful frame ‘‘for all ages,’’ its smallest size is suitable for the very 
young as well as the petite. Exclusively for children is Tinker-Bell, a new feminine 
plastic frame in red and white and blue and white stripes. Also shown for the first time 
will be two new B © L spectacle cases: Bal-Sheath—the first open end case that's 
completely rigid—and Honor Roll, a new spectacle case for children. 

New products will be the order of the day at Univis’ booths 62 and 63 The 
new products which will be shown include lenses and new innovations in frames. Avail- 
able to show these products will be representatives of the company’s management and 
sales group including C. G. Weis, S. A. Emerson, R. O. Barber, J. T. Maloney, J. T. 
Cooney, R. E. Boyd, D. P. Doody, J. C. Wright. John Ryan and M. G. Bertelstein. 

Davison Chemical Company, manufacturers of Rareox optical quality cerium 
oxide polishing powder, will be found in booth 22C. Here will be found glass products 
that are associated with the ophthalmic field. The Davison booth will be manned by 
Richard L. Stone, general sales manager; Charles P. Metzger, sales manager-polishing 
compounds; Robert H. Moore and Hugh J. Sweitzer. 

Tura will introduce the answer to the perennial question, ‘“What can you do about 
the men?" with the introduction of their ‘Mr. Tura."’ A new man’s frame, with a 
program and presentation directed to the 30% of the spectacle wearing public 
the men. Also featured will be the ““Tura Frame of the Month’ presenting the frame 
of the future and all the new ophthalmic vocabulary and dispensing techniques devised 
by Tura for the ‘Frame of the Month."’ Tura’s new P.C.A. manual on professional 
dispensing methods will also be on display. Attending the exhibit space will be Monroe 
Levoy, Barton Levoy., Robert Levoy and Howard Beyer. 

The California Optical Leather Company will present a new line of cases to match 
the frames made with aluminum. In addition they will present the Princess Brocade 
case in multiple colors for women. 

Ward Optical Manufacturing Corporation will have the following officials to greet 
you at booth 64. Robert E. Donnelly, Frank J. Magher, Robert Rogoff. Bill Kraft 
and George Swenson. They will feature the Veri-Chick frame for women and girls, 
the Lurium temples for men and the Veri-Lite aluminum trimmed frame for women 
combined with colorful fronts. 

Three new frames will occupy the spotlight at the display of Marine Optical 
Manufacturing Company. Embodying new style and construction methods, a Marine 
man's frame and two women’s frames will show new treatments designed to add flattery 
and distinction to the wearer. Unique color combinations have been achieved to har- 
monize with today’s fashions. 

Marine's latest line will be handsomely presented in a new display specially de- 
signed for the Fair, which sets off the brilliant array of frames to greatest advantage. 
The company will occupy booth 79. Headed by Marine's president and treasurer, 
Eugene and Hugo Ditto, those in attendance will include Arthur Collins, sales manager; 
Ed Young, Hal Kent, Ken Haynes, Jack Hicks and Jack Cunningham. 
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The Hela Manufacturing Corporation will feature some outstanding creations 
in optical cases in booth 74. Lustrous Silk Spun will be presented in a dazzling variety 
of styles. In addition, the complete selection of Hela Clip-Per cases will be on display. 
as well as the entire line of Hela cases in leather, vinyl and oriental brocade. In attend- 
ance will be Fred S. Henley, Ralph A. Grant, Bert Adler, Harold Abrams, Harold Loeb 
and Robert Singer 

Vogue Optical, innovators of highly fashioned frames, promises new creations at 
booths 25-26 where they will feature the very latest in Gay Tango, the ‘‘already- 
accepted’ fashion shape in new color concepts and combinations. Also being shown 
Gay Tango Lur, the series so strikingly feminine; that makes the most of hand 
engraving on front plaques and temples with plastic tips and Gay Blade. the male 
counterpart in ‘‘distinctively masculine’ sculptured plaques and plastic tipped temples, 
both of lurium. To show the new frames, Mike Love, Bernie Collins. Robert Singer 
and Edward Salvage will be on hand and are looking forward to greeting you person-lly. 

A brand new deluxe display, commemorating their 25th anniversary. will be the 
big attraction at Rochester Optical Company's booths 41 and 42. Highlighting the 
hundreds of actual frames shown, will be three new frames making their premier appear 
ance. Keeping abreast of technical developments and fashion trends justifies their slogan, 
“There's a Rochester Optical Frame for Every Ophthalmic Need,"’ and these will be 
shown. The Rochester Company extends a cordial invitation to all to visit their booth 
and see this sparking new display 

The largest collection of hand-set optical trims ever to be presented at mid-year 
by Blue Ribbon Optical Corporation will be exhibited for the first time at the Fair 
A completely new line of original designs, the trim collection will include several new 
materials and stones never before used as frame ornaments. To suit the spirit of the 
Fair. Blue Ribbon will also introduce a new group of novelty optical jewelry for men 
and women in booth No. 27C 

Mac Gerlick. president of Blue Ribbon, looks on the expanded size of the collec 
tion Blue Ribbon will show as a reflection of the mounting interest in optical orna 
ments. Allowing for permissible hours, cocktails will be served continuously during the 
four days of the Fair at Blue Ribbon’s hospitality suite at The Palmer House. 

The Coburn Manufacturing Company will have its complete line of 28 pieces 
of optical machinery on display at the Fair. These include lap cutters, cylinder ma- 
chines. blockers, surfacers. benches, tool racks and polishers. 

Younger Manufacturing Company. Los Angeles manufacturer of Younger seamless 
bifocals. will display their new invisible bifocal in booth 52. says William Smith. 
M.D.. Younger’s president. Since interest in the new seamless bifocal has been running 
high. Younger plans to demonstrate the versatility of this unusual multifocal form both 
with samples and precision instruments. On hand to greet Younger visitors will be 
Dr. Smith, and the staff of Younger sales representatives. 

Featured in Universal Optical Company's exhibit will be the latest development 
in high fashion eyewear. called Lustre-Lite. These new frames are made of pure 
Lurium and are offered in six colors—mink brown, goldtone, black. dove gray. orchid 
and azure blue. Many of the frames are hand engraved and some have a contrasting 
second color inlaid in the engraving. These frames also have a new rim which takes all 
lens curves. The Universal exhibit will be in booths 88 and 89 

Sporting a color-packed exhibit and a host of new frame products and ideas 
Liberty Optical Manufacturing Company will occupy booths 83 and 84. Exhibit plans 
include the showing of Liberty's new all-zyl heavyweight for women, the ultra smart 
Matinee. According to Joseph G. Bianco, general manager, Liberty will also unveil 
new anodized Lurium temples—-plain and engraved—for the fashionable Libby series 
of ladies’ frames. 

Those who visit the Liberty booths will also see the array of men’s frames in the 
popular Broker 215 series. Even the small-fry will be given special consideration with 
a display of junior frames for young girls and boys. Particular emphasis will be given 
the new little girls’ frame—Jr. Miss Libby in Dotty Colors. Members of the Liberty 
organization who will be on hand to greet visitors include Anthony Di Chiara, presi 
dent, Joseph G. Bianco, general manager, Jerry Weissman, Sam Monasteri, Murray 
Becker, James Lacey, Emanuel Vito and Tony Di Chiara. 
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Meyers Company, manufacturer of high-style frame ornaments, will display several 
new concepts in optical trims in booth 5-C, says Harold A. Meyers, spokesman for 
the firm 

The Plastic Contact Lens Company will feature an accelerated capsule demonstra- 
tion of the Wesley-Jessen contact lenses, emphasizing the recently developed Sphercon 
contact lens in booth 7-C on the Club Floor. Also on display will be a complete jine 
of scleral and corneal cosmetic lenses, sunlenses, and a complete line of equipment incident 
to the contact lens practice. Dr. Edward Lenzen, educational director, will supervise the 
exhibit as well as conduct a contact lens seminar at the hotel during the Fair. Other firm 
representatives will be on hand to meet with convention-goers. 

The Gold Filled Manufacturers Association's display will be a most dramatic 
presentation, illustrating three pertinent facets of this industry as it relates to the optical 
professions. Centered in the twenty feet of frontage will be an exhibit showing Gold 
Filled material, its component parts before bonding and samples of sheet, wire and tub- 
ing as delivered to manufacturers for fabrication. In addition to this somewhat technical 
projection, consumer use of gold filled frames will be illustrated by two showings of 
contemporary fashion. Men's and women’s apparel representing ‘round the clock’’ 
wear will be displayed and frames of appropriate design will accessorize each outfit. 
This later part of the exhibit will be professionally designed and presented by two of the 
country’s foremost fashion authorities. 

The Vision-Ease Corporation will display in booths 99-100 and will show the 
entire line of Vision-Ease multifocal products from simple straight-top bifocals to their 
series of Catarex temporary and permanent lenticular cataract lenses. In addition, there 
will be a display of several intricate precision fusings—all experimental—-made by 
Vision-Ease engineers. Sharing booth duty at the Fair will be Eldon R. Siehl. president, 
Leonard Siler, production manager, L. I. Withington, Warren R. Cook, Robert B. 
Schnure, Edgar T. Freedman and W. Thomas Noonan. 

J. Hasday & Sons plan to display their line of men’s and women’s frames made of 
Puralume. a high-purity aluminum alloy with anodized finish. In attendance for 
Hasday will be Joseph Hasday, Irving Hasday, Levi Hasday, Sol Hasday, Jules Smith, 
Harry Nemeth, George F. Pearce, Joseph Brosgol and Joe Budd. Included in the Hasday 
display, booth 27, will be the Rhythm and Mysteria frames for women and the new 
El Toro frame for men. 

The Opticase Company, case manufacturer, will display the complete Opticase line 
in booth 22. Several unusual treatments in vinyl, among them gusset cases with a 
vinyl-on-vinyl applique, will vie for attention with luxury leather cases in all sizes 
and styles. New colors and treatments in standard cases also will be displayed. Attend- 
ing for Opticase will be Emanuel Nathan, George F. Pearce, James Lacey, Joseph Brosgol 
and Conrad Waltner. 

Normalsite lenses, new styled frames, and 1957 Cabana Sun Wear will all be stellar 

attractions at the Titmus booths Nos. 48, 49 and 50. ‘“The Golden Link,”’ a design 
for the independent distributor, will be emphasized at this Congress and information 
will be available at the booth. Attendants will be Hutson Titmus, Bill Whelpley, Hutt 
Huttemeyer. Pete Collier, Bert Nordquist, Dick Feinberg, Ray Basgall, Bill Sherman 
and Fred Slossom. 
, The Benson Optical Company and Professional Suite are exhibiting their new 
Select-a-Frame cabinet and table: stools and patient chairs and a new fitting table for 
dispensing in optometrists’ professional offices. Marshall Olson will be in charge of 
the exhibit. 

American Optical Company displays will be designed to illustrate the completeness 
of the company’s product lines and services as well as acquaint the professions with the 
many new items being introduced this year. The complete Lens line will be on display, 
featuring the Executive Bifocal and Trifocal lenses, and aids for the patient with sub- 
normal vision. Also shown will be the Tillyer Plasticor lens, which has advantages for 
many applications. AO’s Electronic Bench, an electronic device for measuring surface 
imperfections in lenses will be on display. It is a quality control device that shows 
departures from the true power of a lens by a line graph, and detects aberrations with 
accuracy to 0.005 diopter. 

The ophthalmic frame line, with several frames that are still receiving their intro- 
duction across the country, will be a major attraction of the AO exhibits. As well as 


= 
£ 
bs 
4 
By 
285 


CURRENT COMMENTS 


many interesting fashion innovations, the Red Dot line will be shown, as well as the 


adaptable trims offered to enhance many of the AO frames. 

Two new edging machines will be shown at the AO machinery booth. The Tri- 
Matic Edger performs three important types of operation: bevel and rimless edging, 
and hand work. The Dual-Matic does edging of both glass and plastic ophthalmic 
lenses 

The new Rx Master Phoroptor, together with a complete new chair and unit, will 
be shown. Its many features include Ful-Vue Vergeance, true additive effective power, 
and dialmatic sphere system to provide maximum efficiency for the refractionist. Also 
shown will be the Projection Magnifier, H-R-R Pseudoisochromatic Plates, Polaroid 
Televsion Trainer, and the complete line of Diagnostic Instruments. A new fitting table 
and chair will be shown. In adidtion, the full case line, and all types of AO Ophthalmic 
Sunglasses for 1957 will be on display. 

Optometrists everywhere are urged to come to the Fair in Chicago. 


It is to be the biggest event of its kind, in many ways outdoing the 1954 
show. The Optical Manufacturers Association is expecting you and the 
plans are sure to please you no matter where your major interests fall. 
Plan at once to visit the 1957 Optical Fair in Chicago at the Palmer 
House, June 7-10. 


60TH ANNUAL CONGRESS OF A.O.A. AT LOS ANGELES 

The American Optometric Association will hold its annual meeting 
in Los Angeles, June 23-26 at the Statler Hotel. The house of delegates 
will hold several sessions during the four-day meeting. In addition the 
Woman's Auxiliary of the A.O.A. will meet and special sessions have 
been planned for the American Academy of Optometry, the Association 


of Schools and Colleges of Optometry, the American Optometric Foun- 
dation, Beta Sigma Kappa as well as for optometric editors. Children 
coming to the convention will have several special days of entertainment 
including a trip to the zoo and to Disneyland. All A.O.A. members are 
urged to come to Los Angeles for this big A.O.A. meeting. 

At the Congress there will be three educational panels dealing with 
(1) group health, (2) visual problems in schools, (3) automotive safe- 
ty. In addition three papers will be presented, ““Dynamic Visual Acuity” 
by Slade Hulbert and Dr. Henry A. Knoll of U.C.L.A., “Color and 
Safety”’ by Dr. Gordon L. Walls, School of Optometry, University of 
California and ““Optometric Economics for Tomorrow”’ by Dr. Don A. 
Frantz. 

The 60th A.O.A. Congress will be more than just a national con- 
clave of the organized optometrists of the nation. It will be a tribute 
to one of the beloved leaders of the A.O.A., Dr. Ernest H. Kiekenapp, of 
Minneapolis. 

A.O.A. officials are dedicating the Los Angeles meeting to Dr. 
Kiekenapp in recognition of his lifetime of service to optometry. ““This 
is optometry’s way of saying a partial ‘thank you’ for the years Dr. 
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Kiekenapp has given to our profession,’’ said Dr. E. LeRoy Leatart, 
A.O.A. congress chairman, in announcing the dedication. 

In 1922, Dr. Kiekenapp was elected secretary of the American 
Optometric Association.* In 1936 he moved to Minneapolis to assume 
full time duties in the expanded activities of the A.O.A. Dr. Kiekenapp 
was the originator and first editor of the JOURNAL OF THE AMERICAN 
OPTOMETRIC ASSOCIATION which was launched in 1929. 


Other optometric honors Dr. Kiekenapp has received include: secre- 
tary of the Minnesota State Optometric Association, appointed to the 
Minnesota State Board of Examiners in Optometry, state board secretary 
for Minnesota and president of the group. He has been given fellowships 
and awards for his service to optometry from many groups and organ- 
izations in the civic, educational, and professional fields. He is a fellow 
of the American Academy of Optometry. 

SUMMER POST-GRADUATE COURSES AT OHIO STATE UNIVERSITY 

The School of Optometry, The Ohio State University, Columbus, 
Ohio, announces three post-graduate courses for optometrists, June 
17-21, 1957. These courses are: 

Contact Lenses. Instructors, V. J. Ellerbrock, O.D., Ph.D., Pro- 
fessor of Optometry, The Ohio State University, and Kenneth S. Zin- 
necker, O.D., Instructor in Optometry, The Ohio State University. 
The emphasis of this course is the design, fitting and the use of contact 
lenses. Particular attention will be devoted to the types of contact lenses 
most widely used at the present time and discussions of the merits of 
each type. 

Diseases of the Eye and Visual Pathology. Instructors, Harold 
Simmerman, O.D., Professor of Optometry, Pennsylvania State College 
of Optometry, and Jay Enoch, O.D., Ph.D., Research Associate in 
Optometry, The Ohio State University. This course is designed to ex- 
plore the best techniques of detecting both ocular diseases and systemic 
disorders with ocular manifestations. The management of pathology 
with emphasis on the best referral methods with other health care prac- 
titioners with regard to the needs of the individual case, will be discussed. 

Recent Developments in Clinical Optometry. Instructors, Merrill 
J. Allen, O.D., Ph.D., Associate Professor of Optometry, Indiana Uni- 
versity, and George W. Knox, O.D., Ph.D., Associate Professor of 
Optometry, The Ohio State University. This course is designed through 
lecture and laboratory work to discuss and test refractive and clinical 


*Carel C. Koch. Ernest H. Kiekenapp Retires. Am. J. Optom. & Arch. Am. Acad. 
Optom. 34. 3. 146-147. 1957. 
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techniques that will predict patient comfort and efficiency. It will be 
primarily in areas of clinical study not previously covered in The Ad- 
vanced Practical Optometry course. Optometrists who have had the 
course offered in this area will find it equally as valuable as those who 
have not had it. 

Fees, Housing and Registration. The cost of each course is $50. 
At least one-half of the registration fee should be paid with the applica- 
tion in order to insure enrollment. Room at moderate rates will be 
available in campus dormitories for those who wish them. There are 
several excellent dining facilities on the campus at very moderate rates. 
Each course is limited to approximately 10 optometrists. The courses 
will be filled in the order that the registrations are received without 
regard to residency. Registrations should be sent to Herbert G. Mote, 
O.D., Assistant Professor of Optometry, The Ohio State University, 
Columbus 10, Ohio. Dr. Mote is serving as supervisor of the courses. 


SUMMER POST-GRADUATE COURSES AT LOS ANGELES COLLEGE 


The Los Angeles College of Optometry announces five post- 
graduate courses for optometrists, June 27-July 12, 1957. These courses 
are: 


Office and Home Training in Non-Squint Orthoptics. Instructor, 
Darrell B. Carter, O.D., Ph.D., Assistant Professor of Optometry, Uni- 
versity of Houston. Optometric Care of the Color Blind. Instructor, 
Gordon G. Heath, O.D., Ph.D., Assistant Professor of Optometry, Indi- 
ana University. The Sub-Normal Vision Case, Examination, Fitting 
and Rehabilitation. Instructor, Jess B. Eskridge, O.D., Assistant Pro- 
fessor of Optometry, University of Houston. Ocular Pathology for the 
Practicing Optometrist. Instructor, Harry W. Bloom, B.Sc., O.D., Asso- 
ciate Professor of Pathology, Los Angeles College of Optometry, and 
Reading and Vision Training in Children. Instructor, Howard N. Wal- 
ton, M.Sc., O.D., Assistant Professor of Optometry, Los Angeles College 
of Optometry. 

The fees for these courses will be $25 each. Advanced registration 
should be sent to Frank A. Brazelton, O.D., Los Angeles College of 
Optometry, 950 W. Jefferson Blvd., Los Angeles 7, California. 


WARNING LABORATORIES 


e@ When an K calls for Therminon, never substitute any other lens that looks like Therminon, 
ond never, under any circumstances, replace one lens of a Therminon K with a substitute. 


@ Just because the tint of a lens looks like Therminon does not mean the effectiveness is the 
same. A patient wearing Therminon on one eye and an imitation on the other might 
report a serious complaint. The prescribing doctor would have no way of testing the 
transmission and absorbing effects and you would be liable for substitution of an K.* 


@ Therminon is formulated with certain ingredients to absorb infra-red radiations and the tint 
or color has nothing to do with the effect. The color comes from the ingredients and 
is incidental. 


@ Spot checks are being made on prescriptions calling for Therminon to determine if 
substitutions have been made. 


e@ Guarantee Certificates are sent with each pair of lenses to assure the doctor and the patient 
that genuine Therminon has been supplied, and a refractionist not receiving a guarantee 
certificate with his Therminon Bi is being notified to return the finished lenses to the 
laboratory. 


There is only one genuine THERMINON. THERMINON LENS CORP. 


63rd and University Avenue 
Des Moines, lowa 


* Consult your State Department of Health 


NOW AVAILABLE TO THE OPTOMETRIC PROFESSION: 


THE WOLFE TONOMETER 


The use of the Wolfe Scleral Tonometer has been validated 
for the measurement of increased intra-ocular pressure as 
in glaucoma. 

It may be used for the detection of abnormal diurnal vari- 
ations, marked differences in comparative pressure of the 
two eyes and in conjunction with optometrically applied 
provocative tests, all indicative of incipient glaucoma. 

A brochure describing the specific instrumentation and 
summary of research will be sent upon request. 

The Wolfe Tonometer is available in limited quantities, and 
may be purchased directly. 


$49.50 
F.0.B. CHICAGO 
DEPARTMENT OF CLINICAL RESEARCH 


Illinois College of Optometry 


Technology Center 
3241 SO. MICHIGAN AVE., CHICAGO 16, ILLINOIS 
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Where do the roads 
of ophthalmic progress lead? 


Scientific progress shows the right roads ahead more clearly with 
each passing year. This has been particularly true in the ophthalmic 
field. Those laboratories which have used only the quality products 
of the progressive manufacturer have found that they benefit and 
build both themselves.and the doctors whom they serve. 

This has certainly been true in the case of corrected curve lenses. 
Progressive laboratories everywhere stress their use—and they mean 
even more to the doctor and his patients. We lend our voice strongly 
to this suggestion. It is our firm belief that we serve better by sup- 
porting such recommendations. 

We also add our voice to those of the increasing numbers who are 
advising the prescription of Continuous Vision Lenses in the practice 
of eye care. Produced on the excellent Univis Series of Corrected 
Curves, CVs represent the ultimate in performance for a substantial 
percentage of presbyopic prescriptions. 


e 
A COMPLETE Rx SERVICE Juin OPTICAL COMPANY 


MINNEAPOLIS +« MINNESOTA e WILLMAR 


THE CORRECTION LENS 


This report deals with the eye as an optical 


ANNOUNCEMENT BY system and the lenses which are used in cor- 
Illinois Coll f recting the deficiencies of this system. The 
inois College O author reviews the mathematical discipline 

on which lens corrections rest and combines 

OPTOMETRY this with the ametropias corrected by these 
means. Written by Dr. Julius Neumueller, 

Applications for admission to Pennsylvania State College of Optometry. 
classes beginning September 9, Write for Monograph No. 52. 60 pages and 
1957 are now being received. cover. 90 cents. Send stamps or coins to 


AMERICAN ACADEMY OF OPTOMETRY 
1506-1507 Foshay Tower 
Minneapolis 2, Minn. 


Three year course 
of professional study 
Leading to the Degree of 
Doctor of Optometry 


Requirements for Entrance: . 
i, Rx Plastic and Large Wood 


Two (60 hours or 
i art - 

ciled liberal arts and. sciences. SHOP TRAYS 

Now stocked by your Optical 


WRITE FOR BULLETIN 


TO: REGISTRAR Supplier. 
of OPTOMETRY 
3241 So. Michigan Ave. APEX SPECIALTIES COMPANY 
Technology Center, Chicago , Ill. 1115 Douglas Ave. 


Providence 4, R.1. 
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ACADEMY MONOGRAPHS 


These monographs will be mailed, postpaid, to professionally 
interested persons upon receipt of order accompanied by the cost of 
the reprint or reprints ordered. Payment with orders is essential. 
Stamps or coins are acceptable on small orders. In ordering monographs 
selection should be made by number. 

Orders and checks should be sent to the American Academy of 
Optometry, 1508 Foshay Tower, Minneapolis 2, Minn. 


ORTHOPTICS AND VISUAL TRAINING 


[) Monograph No. 41. Mathew Alpern and Henry W. Hofstetter. The Effect of 
Prism on Esotropia—A Case Report. 12 p. + cover. 30¢c 
Monograph No. 159. V. J. Ellerbrock. The Prescription of Visual Training by a 
Graphical Method. 12 p. + cover. 30c. 

[J Monograph No. 79. Henry W. Hofstetter. Orthoptics Specification by a Graphical 
Method. 8 p. + cover. 25c. 

} Monograph No. 85. Matthew Luckiesh, R. M. Hall and S. K. Guth. Balancing 
Visual Stimuli in Orthoptic Training. 8 p. + cover. 25c 
Monograph No. 171. Earl Fred Miller. Investigation of the Nature and Cause of 
Impaired Acuity in Amblyopia. 20 p. + cover. 40c. 

[) Monograph No. 167. Earl Fred Miller. The Nature and Cause of Impaired Vision 
in the Amblyopic Eye of a Squinter. 12 p. + cover. 30c. 

[) Monograph No. 174. Meredith W. Morgan, Jr. A Unique Case of Double 
Monocular Diplopia. 20 p. + cover. 40c. 

[) Monograph No. 181. Max Schapero. The Characteristics of Ten Basic Visual 
Training Problems. 12 p. + cover. 30c. 

[) Monograph No. 134. William Smith. Clinical Pointers in Strabismus Orthoptics. 
16 p. + cover. 35c. 

Monograph No. 104. William Smith. Pre-Orthoptic Care of the Very Young 
Squinter. 8 p. + cover. 25c. 

Monograph No. 133. Gordon L. Walls. The Common-Sense Horopter. 20: p. + 
cover. 40c. 

[) Monograph No. 127. Howard N. Walton and Ernest A. W. Ball. Horror 
Fusionalis with an Alternating Intermittent Exotropia—A Case Report. 8 p. + 
cover. 25¢ 

[] Monograph No. 59. Daniel Woolf. Educational Psychology as Applied to 
Vision Training. 20 p. + cover. 40c. 


CONTACT LENSES AND CONTACT LENS FITTING 


[] Monograph No. 76. Mathew Alpern. Accommodation and Convergence with 
Contact Lenses. 12 p. + cover. 30c. 

[) Monograph No. 1. Solon M. Braff. The Fitting of Contact Lenses by the Mold- 
ing Technique. 24 p. + cover. 45c. 

(J Monograph No. 51. Charles S. Bridgman. A Summary of Certain Opposed 
Viewpoints in Fitting Contact Lenses. 12 p. + cover. 30c. 

(1 Monograph No. 130. Isidore S. Finkelstein. The Biophysics of Corneal Scatter 
and Diffraction of Light Induced by Contact Lenses. 60 p. + cover. 90c. 

(1 Monograph No. 63. Leon E. Firestone and Ernest M. Gaynes. Contact Lenses and 
Their Effect on Neuromuscular Patterns of Vision. 8 p. + cover. 25c. 

— Monograph No. 135. Eugene Freeman. Pinhole Contact Lenses. 8 p. + cover. 25c. 

C1) Monograph No. 180. Robert Graham. Contact Lens Resources. 12 p. + cover. 30c. 

[1] Monograph No. 90. Harold S. Harris. The Corneal Lens. 24 p. + cover. 45c. 

(1 Monograph No. 109. Russell S. Manwiller. Twelve Consecutive Case Reports 
from the Contact Lens Clinic, Pennsylvania State College of Optometry. 8 p. + 
cover. 25c. 

(€ Monograph No. 54. John Collins Neill. Contact Lens Haze. 20 p. + cover. 40c. 

[] Monograph No. 13. Robert J. Roth. The Isotonicity of Contact Lens Solution. 
16 p. + cover. 35c. 

(0 Monograph No. 198. Max Schapero. Aniseikonia Due to Changes in Corneal 
Curvature Caused by a Dendritic Corneal Ulcer. A Case Report. 8 p. + cover. 25c. 

[) Monograph No. 116. I. Irving Vies. A Report on Ten Cases Fitted with the 
Feinbloom Self Centering Corneal Lens. 8 p. + cover. 25c. 
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THE NEW NUMBER NINETY-TWO: Strength and 
smartness in styles for men and women. Smartness in 
sophisticated designs for women . . . bold textures 
for men. Strength in the metal reinforced case and 
metal nose block . . . with two new special features: 
the soft cloth lining protects lenses and the extra 
fuil flap prevents distortion of frames. Alligator, linen, 
alpaca, diamond, pig and calf grains in heat sealed 
viny! plastic. Write for free sample and price list. 
KELLEY & HUEBER, INC., 4052 Haverford Avenue, 
Philadelphia 4, Penna. 


over 
FRAME DISPENSING EQUIPMENT 


FITTING DESKS 


FRAME CABINETS prom! 
WALL DISPLAYS 
SPECIAL PRESENTATION ITEMS | 


Guaranteed, quality-built products of unsurpassed 
workmanship and design. 


FRAME-TAINER unparalleled, the 
most ingenious frame holder ever 
designed; automatically adjusts for 
all sizes and shapes of frames. 


Exclusive in Glover products. 
Send your name and address for ee Y 
descriptive catalog to: 
GLOVER MANUFACTURING CO. 
Box 4093 Austin 51, Texas @ KELLEY & BUEBER, INC. - Serving the optical industry since 1849 


BIND °EM... 
and you'll 
find them! 


Keep your copies of the AMERICAN JOURNAL OF OPTOMETRY 
AND ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY 
always available for quick, easy reference in attractive book form. 


January through December, 678 pages, (12 issues) bound in the best grade 
buckram, imprinted with your name on cover for $4.15. Annual index at back. 


Ship your 1955 Journals to us by parcel post. We will return your bound 
volume within 30 days. 


Full remittance must accompany order. / 


PUBLISHERS’ AUTHORIZED BINDERY SERVICE 
5811 West Division St. Chicago 51, Illinois 
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For the first time in many years somebody has 
antiquated the droopy appearance of previous 
women’s combination frames. Univis. Advanced 
design and engineering permit the kind of clean 
contour that makes GAY BROW as gay as its 
name. See GAY BROW, the happy combination 
of the world’s most wanted features. 3 temples, 
7 colors; beautiful end piece trims. 


UNIVIS:. 


GAY BROW. 


Sets new standards for the industry 


The UNIVIS LENS Company, Dayton, Ohio 
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Again!” 


jAL OPTICAL CO. | SSE 


Our Policy is to Lower Your Costs. 
We are again expanding our plant, making room for 
more automatic precision machinery to give you the finest 
‘ quality and service obtainable, anywhere, on a volume 
production basis. Our modern plant means lower costs 2 
and faster service for you. 


We Give Complete Service. There is NO prescription that we can’t handle. 


We serve the nation by fast air mail 24 hour service. 
We distribute optical supplies from the nation’s leading 
manufacturers. 


Interested in the Latest Fashions in Eyewear? 

Join our monthly sampling program. You will auto- 
matically receive samples of the newest fashions in eye- 
wear for your inspec- 
tion. Keep only what MCeteeecaneeceseeececeaeeceeacaceees 
you want, and return = COMMERCIAL OPTICAL CO. 
the balance for credit. = SOX 1215, OMAHA, NEBR. 


Please send me: 


= (0 Add My Name to Your Automatic Sampling 
Program 


COMMERCIAL OPTICAL CO. 3 Complete Wholesale Price Catalog 
Wholesale Optical Supplies O) Rx Mailing Supplies 
OMAHA, NEBRASKA NAME 


ADORESS 
The Leading Independent Rx Laboratory 


in the United States Riceassssccacambeaiccsaceemmescanaaas 
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